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THE NATURE OF HERITABLE WILDNESS IN TURKEYS
By A. STARKER LEOPOLD

INTRODUCTION

The field work on which this report is based was conducted In the Ozark region of
southern Missourl In the years 1939 to 1943, The objectives of the study have Leen to
determine insofar os possible the fundamental, heritable differences between witd and
duthestic turkeys, and to compare the ecological relationships and genernd productivity
of existing turkey populations which differ in degree of “wildness.” ‘I'he proidem is of
practical Impostance in-wiid turkey management beenuse the intermixing of the doe
mestic strain with wild populatfons has hod certain adverse eects upon the hardiness
of the native turkeys of Missouri, It is of theoretical Importance in offering an uppuor-
tunity better to understand the nature of wildiess in a loeally adapted, indigenous
res of irds, ' ' '

For encourugement and guidance in this study 1 am deeply indebted to Dr, Alden
H. Miller of the University of Callfornia, Genteful wcknowledtgments also are extended

1o the Charles Lathrop Pack Forestry Foundation, which financed o preliminary period”

of dtudy at the University of Culifornia, to the Missourl Conservation Commiasion
through whose Federal Ald Progeam the field Investigstion was made financlally pos-
sible, und 10 the Martens Fund of the Museum of Vertebrate Zovlogy which supported
the final period of stwly. i
THE |-uo:_n.1m' OF SINBRIBIZED TURKENS . '

The WHld "turkey, Meleasres gullopavo, Is conlined to North Amerlca, There are
five recognized geographlc races, each confined 10 a sector of the total range. The East-
ern Wild Turkey, M. g, sflvesiris, is native (o the castern hardwod forests of the United

States. from the Atlantic seuboard te the Great Plaine, and south to the Gulf of Mealco, "

The Florida Turkey, M. g. osceola, occupies the peninsula of Florlda, 1n the chapareat
country of ‘Texas and northeastern Mexico occurs the o Geande Turkey, M. g. infer-
media, aned in the southern Rockles the Metriam ‘Turkey, M. g, merriami, The Mexican
Turkey, M. g, gailopave, occurs on the platesu lands on both sldes of the Siesen Madre,
fzom northern Chibunhua nnd Sonura to Oaxaca and Vera Cruz. A sixth cace, M. g.
¢ nusta, vecently has been described by Moore (1938) from northern Sondra, but its
validity has not yet been confirmed, and for simplicity here all the turkeys of the Sierra
Madre are regarded as M, g, gellopave,

Each local form 's presumed to be specifically adapted to its native range. These
adapiations are probably far more eluborate than the aspects of external anatomy %o
far used as taxonomie criteria. Thete may be fundamental differences, not only in ow .

phalogy but also in physiology and psychology, which accommodate ench incal popula.. . :

tion to ity particular environment, The nature and sharpness of these assumed local
adaptations in wild tuckeys are as yet unknown. '
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134 THE CONLOR Vol. 40

Unlike any other Americon gadlinaceons bigd, the wild tuekey has n domestic coun-
terpart, which is ktiown to have been derived feont the Mealean eace, M. g0 gallopuvo,
The domestie strain hus been sulidivided into usiny varleties, all of which are adapted to
existence In o symbiotic relationship with num, In the capacity of o barnyard fowl the
tame turkey has heen teangplanted 40 most seetions of the Noeth Amerbzan continent,
anel o fact, over a large part of the world, .
Although the grem majority of domestic turkeys within the continental United
States ure uncondined and are allowed to wander at Jarge over farms atd wosdlunds,
there are, 1o my knowledee, no authenticated instances In which they have become .
peemanently established in the wild, Even within the present range of wild tuekeys,
the domestic stealn apparently is unable to theive on its own without the protective
custiely of human beings, There are many lostunces of barnyard turkeys straying to
the wonds and independently raising ane e more generations of young, but sooner o
nter these incipient free colunies disuppear. On the basis of this prima facle evidence
it seenis safe to conclude that the domestl: turkey Is unable to thrive tn o wild sute
anywhere within the bounds of the United States: at least it has shown very Kutle
ability to do so. Something inherent in the bird, derived either from its southern un-
cestry ot mare probably fram fts Jong tetare it the barnyard, appears to prohiblt jis
establishinent as a membae of our wild fnuna, ‘Fhis condition may be referred 1o as o
state of herltuble domestichy, or {n o negative sense, lack of “wildosss,” the latter term
connoting in neldizion to watiness and secredive behavior the abllity o exist In tee and
independent popnntions,
Hybridization of witd and domestic strains—'Uhe dumestic wugkey is quite capable
of Interbreeding with most, and probably all, races of wild turkeys, Accidental inter-
mixing probably has taken place ut one thise or another in every section of the United
States or Mextoo tha supports willd turkeys, This s Deen an inevitable result of the
witlespread disteic ot of the haenynrd bind,
In some parts of the United Stutes hybreidization hus been brought about more or
less deliberntely. 1n an effart to resture diminishing populations of wild wrkeys, it has
been common practice. for some conservation agencies and private shooting clubs to
propagate, andd to liberate in the wods, semiswfld turkeys that are sctually hybrids
between vild and domestic strains, Hybeld stocks are resocted to because of the ex-
treme difficulty of raising wild turkeys in captivity, 1 is intended that the hybrie birds
s wild,” and establish themselves In natare, In time glving rdse te Inereased popula.
tiens of *wild™ turkeys. In sume states, notably Californin, this procedure has been
fullowed in an effort to inteodduce the turkey into new range. No intreduction of this
wirt has yet resulted in the establishment of n permanent turkey populition outsitle
the original range of the species, amd there has been mauch controversy over the effec-
tiveness of artificial ceplenishments within the native range. Uf ane cesult, however,
there can be no doubt: germinal elements of the dumestic lineage have been Injected
into great sexmients of the remaining wild stacks. In my opinion nudification of rucinl :
purity induced by deliberate releases of “semi-wild™ birds has been far more prevalemt
than that resulting from the ace.dental crossing of stray domestic stuck with wild birds.
Of all the native subspecies, sitvestris probably has been subjected to the grentest
amount of hybridization with the domestic steain, ‘This is due partly to the number of
barnyard birds existing In its range (roughly proportionnl to the number of farm.
steads) : of even greater impoziance, however, has been the extensive restucking with
hybrid birds in the castern United States,

Since the domestic tutkey Is apparently unadapted to a wild existence, it is toglcal
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to suspreet that the hybrid birds tnay be less fited for budependent life than a locally
adapted nutive euce, Until now (his has not been proven,

The practical problem of hvbrid tokexs in Missonri—=The urigingl wild wurkey of
Missnied belonged to the easteen tice, A, g, silvestris, Heee, as elsewhere in the range
of sitvestrls, hybridization has oceurred. Bennitt and Nogel (1937) accurately ap-
prradsed the situation os follows: “ Bidoglcally, many of the turkeys now inhabiting the
Missouri Ozacks represent a mixed steabn . . .. [Hybridization] hae come about in two
ways-—-by natural mixture when tame turkeys stray feom the farms or wild lurkeys are
attractel by domestic bieeds, and by the release of artificially propagated stock which
Is mixed to begin with . .. Over 11,000 bieds, some of domestic and the rest of mixed
stuck, have been relensed In Missouri during the past wen years."

Since the above statement was weitten, liberations of hybrid turkeys have continued
cach year in Missoucl, although in lessening numbers, Recent additions raise the total
releases fn the state to approximately 14,000 birds, ‘The turkeys liberated in the past
few years have more clusely resemblesd the enstern wild steain than these of earlier re-
leuses. but they ate hybrids nonetheless, (Liberations of artitielally propagated wuckeys
will ceuse in Missouri ufter 1943,)

Nut all parts of the Missouri turkey population have been equaliy affected by the
libwerntions of hybrils, 11 has hren an acceptat policy to relense birds only ot nunaged
amtl protected areas, which, in Missourl, means principally the state g refuges and
certudn cooperntively muniged areas, chiely on National Forests, Prolably three-
quitters of the 14,000 hybrids released to date huve been phicad on the state refuges.
Hence hybridization has to a considerable extent been loculized.

The luculization of past libeeations un the refuges ralses a serlous practical question:
if the hybridized 1urkey populations are less theifty than the native populations and
less able indepenrdently 1o sustain themselves, then the whole manugement program has
been retacdled, wned perhaps actually endangered, by the plun of restocking, since hy-
bricization is now most previlent ansng the wansged segments of the stote pupuintion
of turkeys. From the practical and theoretical standpoints it seems important that a
ceitical investigation of turkey restocking be mude in order to evaluate the real gains
and fosses resulting from the liberation of hybrid binds,

Fortunately, there are some parts of the turkey range in Missouri that have not
been restocked nnd where the turkeys appear to be almost pure sifvestris, Four of the
state refuges full dn this entegory, ‘Fhix leaves open the possibitity of perpetuating the
native straln, and perhups of expanding it by natusal speead. 1t also makes possilie a
comparative study of the wild and hybrid types of turkey under field conditivns, a
provedure followed in this study.

The fundamental question of inherent wildness in terkeys~\What Is this attribute
which we lousely cull “wildness” that is present in the native turkey and deficient in the
domestic bied? What -~ it mean in terms of specitic behavier patterns of the indi-
vidual turkey and of su  ~al mechanisms in populativns? In short, exactly how s the
native race of Missourl turkeys adupted 10 existence in the Ozurk region, and what is
Incking in the domestic strain that precludes its success in this environinemt? To what
extent o the hybrid stocks possess “wildness?”

The term wildness commonly Is used indiscriminately to denote both inherent and
acquired characleristics in an organism. Either or ith may conform to the popular
notin of wild behavior, "Thus, domestic turkeys that siray to the woods and Jose Uwir
familiarity with man are sadd to have “gone wild.” As used here in reference to turkeys,
wildness will refer only to the inherent behavior putterns and other adaptations that
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permit the successful existence uf free poputations, | o not overlook the existence of
acquired wild churactertstics in turkeys: but their study {s n separate problem.

luherent wildness must be passed in some (ogm from parent to afispring, through
the basic physislogical and anatomical mechaniams of the individual organism, A nntive
turkey chick must be born wild, Are there erterin by which this ateefbute may be
recopnizwd

Gerstell and Long (1939) investigated one phase of the problem. Measurements
were made in the laborstory of the comparative nctivity patterns ¢ 1 metabolic rates
of two strubns of turkey chicks ebtained from the Pennsylvania state game farm, une
f which was wilder than the other. The wilder juveniles were deriven by crossing hybrid
pume fatm hens with wild gobblers, The tamer chicks came from pure game faem stuck,
thut Is, from hybric hens crossed with hybieid gobblers, Buth groups of juveniles were
hybritd, but the degree of wiliness differed because of the two types of sires used.
The folluwing differences in the behavior and the metalwdism of the juveniles are re.
ported: (1) A the age of 12 houes, body emperature was found to be slightly higher
in the wilidler chicks, and the respicatory cate also wus higher, (2) Measurements of the
muscular nctivity of chicks in darkened celts shower that the wilder birds tended o be
the more active, making mere frequent and violent movenients than were exerted by
the gome farm hybrids, (3) Measurements of the metabolic rates of Juveniles varying
from 2 ta 48 days in age indleated a slight average difierence between the strains,
metabolisnt being more eapld s the wilder binds; their data on this poim, however,
are far from conclusive,

I is unfortunste that Gerstell and Long did not inchude i their study some pure
wilid aned some pure donsestic birds, <o thut the total divergence in juvenal actlvity pats
terns between the two parent strains coulll have been measured. Significant differences
in metabolic vutes might also have been demonstrated, “I'he relative placement of their
twe hybrisd stocks in the span of diverstence could then bave been determined,

in any event, these studies point toward the existence of inherent, physiological
distinctions hetween turkeys of varying degrees of wilioess, which distinetions are
undoubtedly associinted with the phenomena of witd and 1tame patterns of hehavior,

The present study attentits to extend this cotcept of the nuture of wildness in tire-
keys by (1) defining the differences in fickl behavior, productivity and eculogical re.
lationships in estublished populations of turkeys of varying degrees of wildness, and
(2) by seeking within the turkeys themselves a more adeguate definition of the anato-
mica) and physiologicnl bases of wildness than that supplivd by Gesstell and ).ong,

Difficulties in the sindy of wildness in turkeys—A willdl turkey in confinement
cannot exhibit the normal behavior patterns of a free bird; the relations of the turkey
to the Ozark environment can be observed only in atural populations. Since In acddi

tion, sileestris Is an extremely difficult Lisd to raise and work with in coptivity, cone

trolled studies of penned wild and domestic birds were deemed generally impractical:
in any event they would tell us little about why the une strain survives in the wild aml
the other does not.

On the other hund, a direct comparisun between wild und tame steains under come
parable conditions in the woodsy is impossible, As peeviously stated, the domestic turkey
docs not, and apparently cannot, exist in feral populations, Hybrid turkeys, however,
exist in estublished populations in Missuuri, hence they and native birds can be studicd
under similar circumstances, A field comparison of wild and hybrid populations was

ule:ml as the most practical approuch to an investigation of wildness in Missourl
turkeys.
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The use of game farm stocks in the field studies introduces ane unkoown that re.
duces the whole comparisan of wittess amd domesticity 1o a relative basis; this is the
Impussibility of defining the genetic make-up of the hybeid birds, There are all destrees
of hybrization In turkeys, atd the teem “hybeid,” which has no fised wenning, may
be applied 1o any of the intermediste types, A fnter section of this paper includes o
. history of the game furme stocks In Missourds it can readily be swen thit thelr genetle
backiround is o hopeless naze, ‘Uhis meins, of coutse, that all measurements given here
of behavior phenomesa, morphology, aml ather prints of difference, are relative only,
. ax they apply 1o the basic prolilem of comparing wiltness s domestivity.
In view of these lidtations, it Is clear that the present stwly cannot yield quanté-
tative measurements on all polnts of distinction between o witd and g domestic wrkey.
Lean claim only that various differences in internal and external moephology are shown
hetween wild, domestic wnd hybrid tuekeys, The fictd studies denemstrte marked dif
ferences in belnvior and In survivad ability® botween sittestrls il hybrids, Wherever
passibile, distinctions in bebavior are related to e eontrolling physivlogical rechans
isins in the bird,
METHUODS

Field studdivs.~The compurative tekl stadies were conducted on g selected group
of stite i refuges, three of which support native turkeys and the ather three hybrid
populations derived from artinicially propagated stocks, Refuge arens were used in these
stuclies because (1) Wegnl hunting, ane of the important factors controlling turkeys in
Missouri, could be largely eliminated as o varfable, (2) other problems of manage.
ment, such as the control of fire and grazing, could be handled uniformly, (3) local
peesontiel {refuge patrolmen) were essentlal in helping to keep reconds on the several
areas, and (4) extensively hybridized turkey stocks exist ax established populations
only on managed and protected areas,

Work wis not conducted with equat Intensity an all aeeas, Most of the detailed life
history investigntion of the antive turkey was cartied on at Caney Mountain Refuge
in Qzarik Counly., with only supplementary observations made at Wildeeness and Druey
refuges, Study of the hybrid bieds was centered Jargely on Deer Run and Blue Spring
refuges,

Study areas; native turkevs. (1) Caney Mountan Refrge. - Purchased by the Conservation Cony.
misston (Federal Ald Progeam ) in 1940 as o demonsteation torkey management project, Caney Moun.
Lain Kefuge in three yeurs has become vne of the most productive turkey refuges In the sate The
population of 10 nulive turkeys on the refiste arca in 1939.40 increased duekng the study purlnd o
A3 birds In e spring of 1943 ; the increase af turkeys in the 2one immediately surrounding the refuse
has been nearly as rapid. The arca twver has been restocked). Urregalavitles in the plumage colar of a
few birds imdicate sume past crossing with the domestle strain, but hy amd lanee the tarkeys of this
refuge, and In fact those of all central Ozark County, are as close 1o *he native type as aan be Toumd
in the Orarks.

{2) Wildernress Refuge.- -Sltuated in ahe Irish Wikierness eeglon along the upper teaches of
the Eleven Points Rlver, Wilderness Is one of the langest state refures in Missourd. It Is uperuted
coopenatively by the Forest Service and the Conservation Commision, This unit was unproductive
of turkeys in its enrly ycars due to the constant disturbance accompanying a large lumbeting opera-
tlon. In 194) timber culting ceaseed and the resldue of native turkess began to Increase. The present
. turkey population Is well abuve the aveeage for other reluges and 1o dlll incregsion, Save for the

retense of 45 hybrid bleds in Greenbriar Hollow just south of the refuge in 1947, the native stock has
been maintained in relative purity.

(3) Drury Refuge.~Drury Refuge is o Wirkey and deer managemenl project, maintalmd by the
the Conservation Commistion, but owned privately and operated o part as a Hvestock ranch, The
local turkeys are prefominantly native wild stoch, although sume uf th2 binds shuw indications of
imst hybridization with stray domestic stock (lght.colured rumps and tails, and traces of albinlsmi,
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"Thete are no ceconls uf telenses un the refuite, byt both hy birid anth donestic hens have been lilwerated
in & neurby mnn o dhe nuygh, In 3032 the pelibothoml of Drury Befuge bud the highet dendty
of turkeys in the state. This reluge was the shie of tutkey sudies conducied by the Misourd Conpera-
tive Wildiife Regearch Unlt from 1040 0 1042, annd somie of thie dats given hiere were supgitled by the
Ualt theouth the couttesy of Paul 1. Datke,

Study aveavy kybrid turkeys. (43 Deer Rt Refuge. —Deer Run was one of the first efuges esgnhi-
Hshied Jon setithern Mlwourd; it has been In speration for 10 seurs, Athen oy there were native turkeys
on the drea ab the Ume | was tmade noretuge, repetted liberatlons of gam= far bleds huve completely
hybridizal the lueal stoch ‘This fo ape of the best exathples in e state of an estublishod bybed popu-

Jatlon of midetate denslty, penisting, but nol incicising, unifer favoruble comlitions of management
ahad protection.

(81 Wue Spring Refuge —Situatec In Ocark County within 20 mlles of Cancy Mountaln Refune,
the Hlue Spelng unit supporty o low density population of Dybeddized 1urkey stock, The refuge s
umder Forest Seevics nuanagement, and provides excellent tarkey runge, ‘The existanee of & remnant
of native birda Just north of the refuge, thit apparently sverlapa the area secupled by hiybrlds, makes
tiiis an Imperfect example uf a populition deedvidd solely (rome xame faem stock, ‘Thee i+ w mising of
ative aind hybiedd ireds alungt thiat border of the the prea that results in some naturad hackeroming of

the hebitld steain g0 the wild type. tn the main, buwever, the reconts obtained here relate to the
sumtbwild bircls.

(o) Sitm Buker Refuge.—~Frong 1050 to 1030 Sam Baker hefuge wus the site of the State Tuthes
Farm, It a battery of pens, hybrid birds were produced In et numbers. Mang were releasad loculty
Cialile i, and hundieds of addittonad watccorded Mals doabitloss escaped fram the enclosuees, The
prosent dwindiing turkey popadation was derived enthiely from e bybrid game farm stock, Only
limited tecords, mostly pertainisng o broods, were ablained on this area In the present study.,

The study arcas in relation to the Ozurk turkey runge~1The Ozark reglon is situ-
ated In the zone of Interspersion of the western prafries und the eastern hapdwond
furests. The uriginal abundance of witd game, Inclnding turkeys, alung this border was
uttestedd by many enrly writers, Agricultural developnient during the past century aned
u hatf hus eliminated most species of big game, and the turkey has been crowded back
into the mare rugged puris of the Ozark plateau, Fven there, overgrazing, burning and
lumbering have greatly alteved the range for turkeys, mostly adversely.

1t is not within the scope of this paper to consider the eelations of the turkey 10 the
Ozark range as a whole, Qur principal concern is the comparison of two stealns estal-
lished on refuges where environmental condtions geneeally have been mproved. Sauer
(1920) udequately describes the geography of the reglon and gives a history of Qs
seitlement. Mitler and Krusckopf (1929) present o classification of the soils of Mis-
souiri. P'roblems of Ozark forestry are discossed by several.authors in a bulletin com-
piled by Hammar and Westveld (1937). A repurt on the stntus of wild turkeys in
Missauri in 1942 (Leopold and Datke, 1943} relates the present distribution of (urkeys
to solls, tupogeaphy and land use practices.

Tuble 1
‘The sudy areas

, Liberatians
Rel County Ates H}ﬂ':::d ul'u?{w T:‘::m
eluge srehwe  1975dine Tiatea
Nathe tutheys
1. Caney Mountain Ozark 5,500 3 None 140
2. Wildertess Orexun 12,500 L] 48 134
3. Druzy Tuncy 4,600 4 Nune 191
Hytabd tutheys
4. Deer Run Reynolds 8,300 1 1316 101
5. Blue Spring Otk 5920 ; e 72
6. Sam Baker Wayne 8,150 15 7] ;

1 The progs Rgwres for 1941 shum the oumber of tuchrys mo stamlard sieed censs arems of 410 te miles,
within uhklr'r:l:h“:lw [ l't.l!‘t:.l. i i ¥ s
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The faurtoen state tefuites In Missourl thad support turkeys aee ol) situated In sece
tions of the Ozarks huving rough topography; nust are heavily wooded, the predomi.
ot furest type being an ouk-hickory nssciation with scatiered groves of shart-leaf
pine and red cedar on the poorer sites (g, 20), There re, however, differences hetween
refuges In the degrer of contro) of huming, wrazing. dre and other factors of nunage-
ment that mluence the welfure of turkeys, ns well as §o the inbereot quality of the
varlous aeeas for turkey production. ln selectiog six refuges fur study oreas, every
effort wins made to chnose sites of comparalle desirabitity from the stimdpaint of the
tirkey. Na twoe of the areas ate identical it geagraphy or manmeement ; but in the muin
the three on which hybrid populinions were stulied present, in my apiudon, as good an
environment for turkey< us the three sites occupled by aative stock,

Fix. 20 View north of Siloam Sprimes tre tower near Blue Spring Refuge The
vak-hickory furcst, with scuttered shost-leaf pines, s characteristic of must
of the Usatk turkey tanie.

In partinl substantiation of this claim, tuble 2 {s presented, which compares (he six
areas on the basis of seven puints of munagement. Examination of this table will dis-
cluse that the ndministeative programs on the six refuges are generally comparable.
If there are any advantages in the degree of protection and envitonmental improve.
mient, they He with the group of areas stocked with hybirids, ait of which have existed
as refuges for relutively long periods (table 1),

As regurds gevgraphic suitabllity of these sumples of the turkey range, the differ-
ences ure not great, Drury Refuge is situated in a region of extensive “balds™ and open-
facedd hilisides in the southwestern part of the Ozatks 1ig. 21), which is perhaps the
best natural turkey range in the state, judging from the distribution of birds in 1942
(Leopold and Dalke, 1943). Sam Baker Refuge is un the extreme eastern edge of the
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July, 1944 HERITABLE WILDNESS IN TURKEYS 2]

Himestone solls in the Ozirks nnd borders the region of geanitic solls, which is generally
inferior as wildlife Lhnbitat, "U'he other four sreas are shasted wn the sane soil typwe in
the well forested centead Ozaek region. Beeause Drury Refuge b admilitedly in a supetior
site mnd Sum Baker Refuge in an inferior one, some advantage in geogeaphic location
may le with the theee areas supporting native birds, Taken as o whole, however, 1he
two sets of study arvas are of comparable quality, THiferences in the productivity of
wildd wied hyhrkel populations, which are shown lster, coubd not, § think, be tenced hack
to Influences in the environment,

Table 2
A compuarican of manageninent praciices on the study areas
$oratt
Frataction Pervunent  ouniond
frum Recent wvere Wb fead- watrt  vappiot ke fluman
Heluge e hiing Lrshing fires it 0l garee sipplies  pet yrarr  dislwibance
Nathve tikuys
. Caney ML Compleie  Eliminatad jn - Nune Lo foed Muiderate 2 wolves  None
1943 by fence patchies 3 fuxes
Cavae 1A
2. Whdetness Somein.  Conttnlled since Aboul 3000 None Athquate 8 wolves CCC cunmip
ternal 1984 by a puot acres burnel Sfows 1936413
poaching  fence; some in 1044 A bobeats lambering
upr to 1941 hos atud catile operation,
wain avcess loss.41
A D Complete  Gieaaed Tairly  None Inchlental — Muxleriate Nune Furming
heavily by cal. feerding of and stock
s few hoes corn around banlling
theep Lnygn
Hylail tysheys
4 Oeer Run Complete Eliminated in About 2600 4 fomld Adequate 2 wolves CCU camp
1944 by frice  acres burned patches 2 bubiests 195442,
in 1041 v, 2 tumbeering
uperutlon,
1041.42
S, Mlue Spring Virtualiy  Controlleg None & fuund Adequate None CCC camipp
complete  genging, umnder patches 10\n.40
Furest Service avee, 1 Ao
permilt JO3R.40
b, Sam Baker Complete  Eliminated jn - Note o foud Moderate L woll  CCC camp
19536 ?) patchics s hobeata (948.39
by fence (ave., JA)

Asembling of field records--Caney Mountain Refuge was Used 10 fivkl headquarters, Most of
the ficld reconds from that area | collected persunslly, with assitance from the reluke patenlman.
Hawever, with limuttancous olwervations required on a humber of refuges, iU was necessary (o depend
fur much of the Neld work on personnel of the Cotyervation Commission attached to the other study
arras

Three types of data were collected by cooperuting vbeervers. (13 Annusl winter turkey consuses
uf the study arcas were tased lusgely on the reconted observations of the tocal refuge patrolinen; 1
spent from one Lo five days on each area every winter Glling (n the gaps in the information handed
me by the patrolmen and completing the censuses, (2) Goblling recurds were kept by all the feld
mien, who note.l at daylight each spiring morning the number and vigor of birds gobbling. (3) Summet
winezvations of bromls were similarly assembled, enchi man recording the size andd localion ol broods
he might happen upon dusing the course of other work. Only written records, propeely kept i field
diarfes, were accepted. T visited afl the study nreas rexulatdy, and assisted in the feld work amd the
checking of recotds and observations, Acknowledgements are due the refuge feld force for the willing
assistance given in these lasks
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Fle. 20, Ty pleul “bald™ country in castern Taney County. Drury Refuge, situatal
in the thmbered breaks along the Whilte River, §s wedjulnel by wreas of this
nalute.

Al other tecords, Inchudioe nesting data, 1 obtainy) peronally, sithuuh most of the nets were
ariginally discovered anid polntod wut W ine by others.

Not all aspeets of Jife history were given cgqual attention bn this study, Emphasls was placad on
the particular phases of behavior and population mechanles that might relate to “survival abiliy ™
in the two strains, particularly those in which diflernces between stmbne were remlity apgaeam
Fhus fo) preferences, 1onsting and water pegultements ate treated here only casually, whereas the
reproductive oxcle Is diseussed in some setalt,

Labaratiny dtudiey, - Compatimns of morphelogical and anatomion features inclwdad donustic
turkeys as well as the nutive and hybrid birds. Petmibssion was obtalned o handle 28 domestic turkeys
on farms near West Plainy, Misoud, Mensutements and weighis of the Hve birds were taken, sl
sampies af wertain (eathiers were Jipped and preseeved lut color comparirony with other specimens.
Photographs of cach bird were made, :

Simdlar seconds were obtained of 74 hybritd birds at Lot Trall Game Fatms, Sn wlditional 23 ¢
hiybtlds from olher sources wete handled, incluling bleds trapped ot the Robwet Ghleon ranch in
‘Taney County. The writer's «kin collection amd that of the Witdlife Research Unit In Columbila joinly
include 60 hy brdd turkeys from various sources In Missoutl.

The whule comparison of turkey morphioloy was weakened by my inability o ohtaln an ade-
quate sample of the native M. ¢, sifeestra from Missourl, Collecting birds on the refluges was gen-
erally imadvisable, and repeated attempis to trap native turkeys, particularly on Caney Mountain
Refuge, failed. As an alteenative procedute, skine of sftvesteis in several midwestern collections were
examined, and morpholugical data were takea from them tor compatiton with the domestie and
hybirld 1ypes. This methud had obvivus disadvantages in that welchts were generally nol obtainable,
comparative photogemphs of the live bints could not ke had, and the specimens eame from all parts .
of the eastern United States and did not represent the Qeark population. The compensating advantaie
was that must of the old skins could be asumed 10 be pure sifvestris, without trace of hybeldization,

In uddition to exsmining grown birds, both alive zad &5 skins, 40 juvenlles. represeating the wild,
hybtid and domestic types, were dissected 10 obtain gross comparbons of the relative size aml develop.
ment of the braln and certain of the enducrine Klands.
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Tuble &
Numlbwe arl sources of specimcne of turheys esamined
Nalivw tuihey o Numler Totats
Skins yvadlable in Misseutd (cottections of the wrlier and e Kerearch Unity 4
Murcum of Vertebrate Zouloey, Berk ey ?
Chilcagn Miscuin 12
) Kutas Muscum, Lawrehee 1
Culotabo College Museum, Coloradn Springs 1
Juvenites dissected 4
. . -
27
. . Hybnid tirhey -
Exsambid ahive, Lost Fril Gane Farm H
Fauninel afive, othet sources in Misaourn 23
Skins gy ablable in Missimard tonlleetions of the welor and the Reseatch 110 ol
Juveniles dissectal 3]
10
. . Thsine slie tueheys
Examinal alise, farms in Howdt Couniy n
Juvrniles dissertind B}
42
248

WiILD AND HVYBRID POPULATIONS
PROPAGATION OF NYDRID JRES, AND THEIR SURVIVAL AFTLR LIDERNTION

Suterces of lberated stock—"Turkey restocking in Missouri sturted in 1928, ‘Table 4
sutimarizes oll avadlable records of turkey libeeations (eotn 1925 1o 1943, Since releaswes
will be discontinued after 1943, this table is o Hnal accoum of resticking eflforts in the
stute,

tn the early years of the restecking progeam, litle attention was paid 10 the typwe
of turhey released, as witheased by the following excerpt feom the report of the Missouri
Game and Fish Department for 1928: A new method of propagating turkey wis in-
augurated by the department last spring when it was deckled to purchase domesticated
hens from faemers whose focks may have become mixed with wild surkeys, ‘They were
released on refuges with the native wild gobblees alrendy ot the properties, Some looked
upon this fn u rather skepticat manner Hut this method proved unusually successful
during 1928. ‘I'ke turkeys crossed readily and the inceense was beyond expectations.”

This optimistic announcement did not terminate expressions of shepticism: It is
doubtful whether turkey plams of partially domestic strain are effective” (A. Lenpold,
1931).

Several years later Blakey (1937) reported: *The immediate fullure of these libera-

. tions [of domestic hens| braught on a search for the best available wild turkey stock.”

In the early 1930's an effort was made to raise on various of the state refuges and

parks turkeys that spproached the native type. Mtempts to produce bivds of the pure
. native strain fafled. Accordingly an alternative procedure of “improving™ existing
hybrid strains was adopted,

The new breeding methott was based on the principle of selective breeding toward
the wild type, accelernted by annunlly buckcrossing the hens to wild gobblers. Blakey
(1937) describes the so-called “wild pen” breeding plan as follows: “Breeding pens of
two to four acres ench are senttered through the most isolated parts of the native wild

St Aadsano s b a4 A el B hm o, A A A BB o MIAIEA
-

e

A, Ry A b, ‘ﬁ""ﬂ\‘ﬁ“ .



oy e DAL A A A e, S e, A

144 THE CONDOR Vol, 46

turkey range where native gobsblers are avadlable, . . . Gubblers over o wide area about
the prns soon beconwe aware of their presence, and, §f proper Isolation is maintained,
will freguent the pens regulirly throughout the breeding seasots, . . . Egys sre collected
by pen keepers. ... amd are hatched in electric incubators; the ponlts are removed to
o broadiong farm the second day.” The juveniles are then ralsed in reacing felds 1o an
wge approprinte for releasing,

Table &

Total liberativns of aetificially propagated turkeys fn Missourd, from o028
to 1044 (In part fros Buonitt and Nawel, 19373)

Year LT Nutisher
$028  Heared at Hie Speinge State Park (eges from Flotida aml North Dekota) 150
1we  “Parchased In the South” 100
1927 “Imputied from the South” 203
1928 Some purchased . somie ralsd on state parks 630
1920 urchased ol
1030 Purchnsed ASS
1931 Purchawd 159
1912 I'rodfuced on state parks and stale game farmis 1nds
Irurchased (L
1988 Same purchased ; some peoduced w1 Sam Baker State Reluge 4.0}
1934 Seme purchased; some produced al Sam HBaker State Refuge;
releasal by UL S. Furest Service 480
1058 Prenduced al Sam Baker State Refuge {estimately $00
1936 lfewduced at Sam Baker State Refuie testimated)d $00
1937 Purchased from Last Trall Game Farm 490
1038 Same son
1919 Same 404
1840 Same Jod
1941 Same th
1042  Same LN
1943 Same PaN
14,122

This procedure was adupted at about the same thwe (1932) by o private game
breeder, Mr, B K, Leach (Lost ‘Trail Gine Farm, Regnokls County), who soon devel
apd it to o degree of effectiveness not attained on the State ‘Turkey Farm at San Baker
Refuge, In 1936 the stute furm was abandoned, and thenceforth sll turkeys liberated
in Missouri were purchased from Mr. Leach,

The present turkey populations on Deer Run and Hlue Spring vefuges were durived
principally frum the Lost ‘Trail strain, The turkeys on Sam Boker Refuge descended
from the State ‘Turkey Farm stock.

The “wild pen” method of breeding—Wild pen breeding {2 an accepted practice
on the turkey farms of sttes vther than Missourl. Published deseriptions of the me-
chanics of the plan are available from Pennsylvania (Gerstel) and Long, 1939) and
Vitginia (Moshy und Hamdley, 1943},

In theary, the cunsistent backerosding of selected hens to wild gobblers over a period
of gencrations should soon yield a 99 per cent wild turkey. Starting with ¥y hybrids
that are 50 per cert wild, successive bacherusses should produce 73, 87,5 and 93.7 pet
cent wild birds; in the seventh gencration the stock will be 99 per cent wild, "This
simple mathematical concept accounts for the general acceptance of the ptan and for
the apparently justified claims that birds so detived are “practically pure wild turkeys.”

Up to 1942 the Lost Trail stck had passed through ten generations of wild pen
backerosses, Yet the birds liberated in recent years, and their descendents olseeved in

I3
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this study, shuw unmistakable indications of inherent, seniswild behavior, There are
severitl reasons why this breeding methed Gails to sttaln wiltness in the stock produced,
the st obvious ube of which niy be discussed here, “Uhe “wild” gobblees stieacted
to the pens gre themselves often hybelds am! ate genetically oo wilder than the hens,
For exumple, ut the Lost Trail Farm the breeding pene are not Useatlered through the
mont isolotedd parts of the native wild turkey range,” but have always been situnted
around the borders of elan Trall Refuge in Dent County; this area in past years has
received Sherativig of hybrids totalling 1050 birds (Leapold and Dalke, 1943), The
present stock on Tndisn Teail i mixed. Under such cireumstances, the probalility of
attracting hybeid gobblers to the pens is high, sinee they are much more inlerant of
human disturbances than are the antive gobblers, Males that are clearly hylids are
known to have frequented come of the pens, When this accures, the thearetieal wivan.
tages of wild pen breeding ohiviously are lost,

. U
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Fig, 22, Rearing fichls and enclused eomis on Lost Teal) Game Farm, Reynolds
County, Aukust IR, 1940, The farger turkeys nre twelve weeks old,

Gerstelt and Long ¢ 1939) report an instunce of the same thing in Pennsylvania:
1t is believed that the male which bred the femules in Aiea No. U (breeding pen) uite
prodably was a game (arm bird released the year befure.™ “This assumption is borne out
by their physiological data.

A more fundamental limitation of the propagation plan is token up later.

Liberativms of kybrids.—For discussion uf the problems assoctated with liberating
turkeys, reference Is made to Bennitt and Nagel (1937), Blakey (1937). and Mosby
and Handley (1943). The considerations which have governed Missouri liberations in
recent years are, briefly:

(1) Releases on unprojected and unmanaged range are usually {rustrated by the

=
e

T L T S S ¥ Ve v o AR e me.M‘Mﬂ‘\AmWAA .. u\-&i



D ARV, e i d AL s

14 THE CONDOR Val. db

satme fuctors of range deterioration and poaching that depleted the orlgiont turkey pop-
ulation. Therefore, liberations have been confined to protected areas, where adeguate
food, water and cover seem to be available,

(2) Binds beld in confinement wo long develop marked symptoms of daeguired tame-
ness. On the other hand, juveniles cannot fend for.themselves until they ase okl enough
to be intdependent of purental or artiticsad care and browding: initial lusses are high
atmung hicds released ot the age of 10 weeks or younger, From 12 to 14 weeks has been
selected wx the optimum age for refensing young tackeys, In Missourl this means lite
August and early September. Mushy und Handley recommend relense of 16-week-old
hirds in Viegindn,

{31 Young turkeys have been libetated in OQocks of all slzes from § to 200, and in
varyitne sex ratios, ‘The most recemt practice has heen to put aut groups of 13 to 33
birds, females predominating two to one: artificil foud is supplied for the Nrst week
and §s then *“apered off.”

Brhwyior of birds after release—Frum 1939 through 1941 special studles were
manfe of 1en separate Hberations of birds from Lost “Trall Game Faems (see table 5).
‘The birds were marked with colozed as well as aluminum bands 1o focilitate idemifica.
tion amd study.

The behuvior of the young turkeys afier release fullowed o cather constant pattern,
For the frst few days the bieds settled down contentedly at the refease site, where thele
custorary food (compressed pellets) and water were nvailable, The Qucks were gentle,
and an ubserver could approach within 100 feet withowt disturbing them, At night
sote individuals chose low limbs fur woosting peeches, but many toosted on logs or v
the ground.

The unwary bieds were son discovered by predators, A night attack by o Grewt
Horned Owd or a fux, coming usually within the first week aftee the relense, would resatt
in the death of one or mote turkeys, and in the dispersal of the ok in no cose dill
the Uirds reassemble, A perhal of wandering [ollowed, in which seattered groups of
1 to 10 birds drifted about, appatently aimtesddy, Moshy ad Handley speak of this
preriod] uf wandering following libeeations in Virginda, nnd they record instances of binls
moving 10 to 15 miles from the stte of release. 'The longest movement abserved here
was 10 miles (reloase no. 4 In table 5): the majority of the birds stayed within a radiug
of two miles.

The perlnd of vagrancy was usually terminated by one or another of the following
attachments being made by the homeless birds: (1) associntion with wild turkeys, where
present, usually resulted in the juveniles mlopting the range of the wild birds, and be-
coming established this is the principal way in which wild populations become hybrid.
ized; (2) sume groups adopied unoccupied ranges, and estublished themselves inde.
pendently: (3) many of the wunderers arrived in furmynrds, where they ceadily wouk
up association with domestic poultry (turkeys or chickens). ‘The lntter tendency has
been described in almost every report on the refeasing of turkeys, although its impot.
tance in Vieginia is minimized by Mosby and Handley, Observations in Missourl ndi.
cate that once bitds take up residence around furmyuards they rarely can be induced to
revert to the woods: in many instances birds driven from one barn lot, or trapped and

moved away, would quickly seek out another. From the restocking standpolnt, such
birds can be considered a total loss.

Survival through the first winter—"The principal causes of mortality among released
hybrids are believed to be as follows: (1) predation, apparently by foxes, horned owls,
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bobcuts and sisay dogss 12) poaching, where birds stray fram protected areis; (3) dis-
cowe, particuduely in the instinnees of docks freguenting furmyucds, Lhis expresses mere-
Iy my perssmul opindon, bused on general olseevation; it is not bucked by much cor-
rohiorative evidence,

Table §

Oviwinter srvival of 237 turkeys frem Lost Toall Game Farm, Uberated al the age of 12 wecks

Numbee  Khunn
el lints  spring  Percent

Place of Dilaratun Literation sfate telmead  aubsival  oapvival
1. Lahe Spring Atea. Phadps and Dem counties Aug. N, leso 40 3 bJ)]
2, Maries County, Area No. ) Aug. 20, jo3e 0 b A0
A Muries County, Mies No. 2 Aug. 1, lotwe 1t ] J
4. Stoner Kefuere Aug. ), tos 28 [ M
. thie Spring Refuae M, 285, 1940 ¢ 2 20
o Hay Atea, Gasconade Coubity Aug, 28, 140 R L] 11}
7. Mue Spring Kefuge Sept. 4, 1040 I n 4
A Hiw Spring Reluge Aug, 39, 1041 2 0 0
0. Stuner Refuge Aug. 19, 1048 It 4 i
16 Khie Spefe Refoge Aug. 21, 194t 20 : M
FiH L1

N number of apparently authentie reports bave been received of released birds ap-
praring o be sick or weak: §n twe instances frem Loys were aleged to have cageht some
of the birds by hand. Unfortunately, none of these was ubtained. No instances of de-
bility were abserved o the spectiie studies of the ten liberatiots,

Whatever the combination of causes of mortality, survival through the first winter
avermpd 23 per cont for the 257 bivds kept umfer observadon {((abde §). This figure
is Known survival, or the per cent of birds actually aceonted for and knowa to be alive
by February or March, The figure ouy be somewhat tower than actual suevival due :
to fuilure to lozate all surviving birds. ln Virginia, Moshy and Handley (1943:201)
found o winter survival rate of 47.5 per cent anwing 440 turkeys Hberated in the fall
of 1940, The difference may be due in part 1o the more ndvanced age of the Virginia
bieds, which were released at 16 weeks instead of 12 weeks of age.

Aseuming an uverage survival rate of 25 per cent among the Missouri Hberations,
four blrds must be released in the fal] to supply ope breeding turkey the following
spring,

Although initin) losses among the young hybrids are high, reprated liberations under
fuyorable conditions may result in establishing bybrid populatiuns. The three study
reis for hybeids were stocked repeatedly before the game faem stradn beeame firmly
implanted.

PRODUCTIVITY OF WILD AND NVERIO PUPULATIONS

. Evidence fram the 1942 turkey inventorv.—~¥arly in 1942 (Junuary w April) a
stite-wide turkey inventory of Missouri wius conducted. ‘The methods and findings of
this census have been reported separately (Leopold and Dalke, 1943). Some nspects of

. the report that bear on our present problem will be reviewed Lrietly liere.

According to the compllal census figures, there weee 596 iocks of wrkeys in the
state, tutalling 4,340 birds. As a check on the accuracy of the count, ute test srea of
220 square miles in Howell County was rescensused by thorough and painstaking
methoids, and 14 per cent mere birds were found than were wallied in the original inven-
tury. ‘This indicates thut the census was approximutely 86 per cent nccurate: the totad
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may be considered conservative, Figure 19 shows the disteibution of turkeys in terms
of three zones of reltive density.

1t proved impossible to sort flocks into “natives” and “hybrids”; In o many In.
stunces nothing was known of fuck origins, ‘Therefore, there bs ne way to calculate whint
per cent of the state population I« silvestris and what per cent hiybrid, nor can we com-
pare on o stateswitde basis the genveal theify of populations of varbous origine, Some
hcad comparisons can be made.
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Fig 2. Comparitn of & thiilty native tutkey population around Wilderness Reluge with a
low-tlensity hyhekl popuilation around Eleven Points Relute in 10425 cach clecle represents
a fuch, the sze of whith is shown by the enclosed number,

There are fifteen stiate refuges thit have been managed for turkeys, Fourteen had
tutkeys on them in 1942, but of these only five supported densities on and acoumd the
refuge arens of 40 turkeys ot more per township: ubove this density, refuges are con.
sidered “successful.” OF the five success{ul refuges, four sustuin predominantly native
turkey populations (Drury, Hercules, Caney Mountain and Wilderness), The filth,
Indian “Trail Refuge, supports 0 mixture of native and hybeid birds, as aleeady men-
tiuned, “Fhe other ten refupes, which are under similar progrums of manusgement and
appear 1o be equally good turkey areas, had lower densities, muny eanging down to
levels below 10 birds per township, All support predumninuntly hybrid stocks. Liberas
tions un these ten areas in past years have totalled 5,215 birds: the aggregnte popula.
tion on and around the same areas in 1942 was 445 turkeys.

Figure 23 compares the status of the native turkeys around Wililerness Refuge with
the hybrid stock on neat-by Eleven Points Refuge. The two ateas are very similar in
topography and general aspect, and the manugement plans are almost identical, The
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native populstion on Wilderneas is increasing, und has extesuled its range in recem
years; the hybrids within Eleven Points Refupe remain at a static low level and show
no indicatiim of spreading outside the refuge.

On unprotected et wamanaged nreus the differences i populntion levels are even
mure noticeahle, 1n various parts of the Gazarks tenmants of native turkeys peesist on
overgrszed and buened range, even utider severe poaching pressuee, ‘Fhree such rem-
hants gave else o the populations on Caney Mountaln, Drary and Wildeeness refuges,
alt of which are relatively new projects, On the siher hand, theee aee no instances kiwwy
to me of heavily hybridized turkeys sustaining themselves for long without @l protee.
tian from hunting, Fiybrid populations ace quickly eliminated by porchers,

In short, the native birds are more temacious under adversity and nchieve higher
populations under pritection than the hybrids, The fullowing records from the study
areps seem o bear out this canclusion,

Population densitics on the study areds.-=Mnal winter turkey censuses were tnken
st il study arens except Wilderness, which was censused only in 1942, The tallles were
compiled from many individual ek observations and are thought 1o be acedeate within
i few per cont, Figuree 24 deplets for the perimd 1940-43 the population levels on the
five refuges from which eecords are available. The figures fur Deary Refuge were sup-
plivd by the Wildlife Research Unit. Colymbla,

"
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Fig. 24. Relatlve densities of pative and hybricd turkey poputations un five of the study
areas, based ont Jate winler consuses.

Twn methods are wed in this report to express the status of turkey populations en
refuges:

(1} Talle 1 presents the number of birds on standurd-sized ccnsus arcas of 120
square miles {76,800 acres), within which each refuge is centerad, “This gives o measure
of the population around as wetl us an each refuge, and Is o true expression of refuge
productivity. The fgures .Jso may be converted to densities: thus, 40 turkeys per town.
ship has been selected as the minimum standard for “successful’’ refuges, Refuge size
is eliminuted as a varinble,

(2) On the other hand, the densities presented in figure 24 apply to the reiage areas
alone (total birds divided by aren in square miles). While this procedure does not take
cognizance of the “oveeflow” 1o surrounding areas, it has the advantage of comparing

.

b e, et a-wmf..h-uwmwm‘mmw. L F

.



110 THE CONDOR Vul. 4n

populations under similar conditions of management amd protection. which vary out.
slde the different refuge units,

Discussion of the Individual areas ma help to explain the tends of the curves in
figure 4,

Nativr turkeys, Caney Mountain Repuge. - The sharp upwind swing duting 1941 and 1942 vep.ree
senils the tespanse of & remnant of wikd birds (o the protectlon establlshed In 1940, The curve may

level ufl in whother year or iwa, when the number of blrds approaches the careving capacity of the
ated.

Drury Refuge.-- Turkeys have been relatively abundant on the Drury unit for severad years, but
Atcurate census hgures are available only for the past three winters. No explatution Jor the deop in .
1041 is available, unless 1t be the disturbance accompanying intensive turkey studies carded on there
during 104142, which micht have caused some blods to move off the eefuge. This suteestion came
both Trom 1. L. Spencer whe made the studies, andd (rom the tocal refuge juteolman. However, the
present deneity of 96 birds per squane mile is still high.

Hateld turkeys. Deer Run and Blue Spring eefuges -~The hybekl pupulations un these two areas
persist nt low Jevels, varyime from 4.0 (o 8.9 bleds per sguare mile. During 1941 anet 1941 Wlue Spring
Refuge tecetved miditional eeleases t1otalling 54 birds, which, huwever, (afled to lncrense the local
demsity, o en temporatily.

Sam Baker Refuge. -The originally ample number of hybelds on this refuge has decreased stead-
y, without apparent cause. In 1940 when this study staried, theee were 30 Lurkeys on the area;
111 1942.43 vnly 2 birds were left. Sans Baker Refuge s well managed and fully protected from poach-
ing. ‘The only posdble explanativn for the dechine s tallure of the kame farm bizds to sustain their
numbers in the face of predation amd ather natural losses. A moderate populstion of native turkeys
exisls without protertion on similag range & few mifes to the northeast,

The important comparison to be made here is not in the trends on the varius areas,
which muy go up or down with changing lacal influences, bt in the relutive densities
of the wild and hybridd populations, The two native populntions sow stund at densities
approximating 10 birds per square mile, The hybrids, under equably fuvoruble condie
tions, exist in densities ranging downward from § birds per squure mile,

The evidence presented here strongly indicates that M. g, silvestris Is better able to
sustain ftself under the various conditions found in the Ozacks than is the hybrid stock,
This is interpreted as a teflection of specific adaptation of the native bird to jts ances.
tral enviconment, which adaptation is presumed to be defictent or absent in the allen
stradn,

NATURAL HISTORY
FPLOCKING HAMITS

Flock size~One of the fiest differences noticed in the behavioe of native and hybrid
turkeys lay in winter locking hubits. Hybrid turkeys tend to form lurge Aocks, cven at
low population levels. The wild turkeys in Missourl noemally remain in small flocks,
particularly in low density populations, and gather into larger groups only when local
populations are high. The significance of this differential Rocking hehavior ts unknuwn;
in {tself it may nut be important, but it is presumed (o relate in some way to wildness,
As a specific illusteation, in the expanding nutive population on the Caney Moun-
tain aren (see table 6), flock size generally Increased as the denvity built up, but the '
average Nock stitl remalned smindl, During the same perind the miderately lnarge hybrid
population on Deer Run Refuge divided itself each year into fock units consistently
larger aml fewer than those of Caney Mountain, ‘The density curves of these two pupu- )
lutions crossed in 1941.42 (fig. 24) ; in the February-March census of 1942 the number
of birds on the two arcas was approxinutely equal. The 47 native turkeys on Caney
Mountain Refuge were divided into focks of 10, 9, 8, 6, 6, 5 and 3. The 51 hybrids on .
Deer Run occurred in flucks of 33, 11 und 2,
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The compiled Bock records from all six study areas for the four-year peeind, 1940
10 1943, furnish o more conservative measure of the difference in size of focks, In igure
25, average ek sizes ure plotted against population densities for the wild and hybrid
populatinns, In both strains flock size Increnses as densities go up, as one might expect.
But the hybrid curve rises the mare shurply. At the moderate density of $ birds per
sqiiare mile, for exanyple, the average lock in a wild population will be in the neighbor.
hol of 8 birds, in n hybrid population, 14 birds, The curve for the hybrid strain cannot

e projected beyol the low density classes. becanse highedensity local populations
o not teeur.

Table 6
Fluck size In the natise wehoye of Cancy Mountsin Refure and hybrid tutkeys of Dest Run Relune
Reduge 194 194y [T el
Caney Mountain 3 E 10 12
i ] 9 ¥
3 3 .Y ']
1 ] .}
[} L}
s :
L) )
L]
s
.}
4
s
H
N
Tutal bizds 10 17 49 1Y
Averane Nuch 28 b 0.7 ()
[3eer Kun 20 T 1 12
28 10 1] [}
18 in H
[} ]
]
Tolad birds " 50 L1} §9
Averane Sock 19.2 1o 17.0 48

Sex and uge composition of docks—~There is a strung temlency toward partial
winter segregution of the sexes in the wild strain of turkeys, but not in the hybrid strain,
In silvestris, the proclivity of most adult gobblers to flock separately {rom the hens
and young is well known, aml has been adequately described by Audubon (1831), Me-
llhenny (1914), Moshy and Handley (1943) and others, | have observed the sime

segregation in meerrfami in Acizona, and also in M. g, gulfopute in northern Chihuahua,
Mexicuw.

In the present study, flocks of adult males were found every year on each of the
stuly areas for native turkeys, A few old golblers remained solitary; these generally
appeared tn be the oldest and largest birds. But most of the males gathered in Rocks
varying from 2 to 10 birds, the larger groups occurring in high density populations,
Even in 1940 on Caney Mountain Refuge, when thete were only 10 turkeys un the
5,500 acres, ane distinct flock of 3 old gobblers wus found.
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Segregation was never complete. Some mature males always were fousl attuched
to groups of hens and young. ‘This differs from the report of Mosty and Hancdley (1043:
171) who state that In Vieginia “old gubblers seldom, if ever, axsociate for any leonth
of time with hens and thelr young." Among the various native populations that | have
observed, 1 would estimate that from 10 W 30 per cent of the gobblers falled to segre.
gitte, chovsing instead 10 associate with ether sex amd age groups.

Among the hybrid populations, separate gobliler Qocks were not observed. All the
nctult males on Deer Run, Blue Spring and Sam Buker refuges were consistently found
flocking with hens and young birds through the fall and winter seasona. In these mixed
flocks the gobblers may display o closer abinity toward cach other than toward the
ather Lirds, ‘Thus, when a flock is spread vut feeding, the gobblers often are grouped
tugether; this has been obseeved severn! times in hybrid Bocks, und is also trae of mixed
Nacks of silvestris, On one cecasion on Deer Run Refuge a hybrid flock was observed
on the ronst: the three gobblers weee in the same tree wherens the hens und immature
males were grouped in trees 100 feet awny. But in no instance did the adult male
hybrids flock entirely independently.

I conclude that the tendency roward sexund segtegation during the winter Is hut
weakly present in the hybeid strain,

There is considerable vaciabllity In buth Nock size and conposition among wild
turkeys. Both may be affected by fuctors other than populition density. In regard 10
Muock size, | have observed, amt Moshy and Humlley also state, that normal focks may
be disrupted and scattered by hunting aml other disturbances. On the other hand, on
wintering grounds where turkeys are ubundant, several flacks may assemble to furm
targe but lousely organized “droves,” such us were first describett by Audubon {(1831).
Huwever, the prezent differences in Auck size between wild and hybrid birds, shown
in figure 25, are upparently due to inherently different behavior in the two sirains, and
not to varying external influences, ‘The large groups of hybrids are definitely Quck units,
and are not droves; the native birds voluntarily remain in smaller focks. These pat-
terns uf behaviue are too distinet and too consistent to be accidental,

Similarly, 1 interpret the differential tendency toward sexunl segregation as o dis-
tinction in the inhcrent behavior of the two strains. There is an obvious relationship
hetween sexual segregation and flock size. The willingness of the hybrid males 10 flick

Joi® 20-1%  40-39 4079 0049 0O WO:IA9
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Fig. 28. Relation of flock slse to population density in native and hybrid turkey populations;
based on 58 native and 37 hybrld Aocks tallied in the winter cemuns of the study areas
over (he period 1940 1o 1943,
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with the hens and young to sonie extent explaing the smidier number of focks and the
correspondiogly lnrger average slee of flock in hybrids, [n o native population, the oc-
currence of small gobbler units would In fsell materinily reduce the average size of
flack, therely acoounting, ut least In pact, fur (e situntlon shown in figure 25,

My limlted obseevathms of 3, g, geflo puv in Mexico, fromn which race the domestie
turkey originated, indicnte tha in tocking behavior the Mexlean bieds eesemble sifves-
tris. Sexuul segregation is distinet, and duck stze approximates that of natlve Missourl
turkeys under slmilar densities of population. Therefore, the unsegreguted Qocking
habits of the hybrids probably age derived from inherent teaits atlsing in the domestic
strain during the course of its neclimatization o the barnyaed, bt is st Yogical that
sttch specific ocking tendencies us sexual segregation might have been broken down
In the genetic alteration that accompanied domestication,

MOMLITY oF WINTER PLOCKS: FOUD HANITS

Full movements among wild turkeys—There Is o detinite period of full movement
in wild turkeys during which the flocks select thelr winter ranges, ‘Uhis seoms to be the
equivatent of the fumitiar “full shufile” in fob.white Quall (A, Leopold, 1931), On
Caney Muuntain Refuge, where thls movement was best vlserved, It occurred each
yeur in November and carly Decembet,

Withaut Banding, {t wus impassible fully to trace the extent of fall movement. But
from 1940 to 1942, when the Caney Mountain turkey population was relutively law,
{ was able to recognize certuin indivlidual focks and to follow some of their shifts of
range.

During this period most of the broods were tatsed an the easteen and southwestern
pottions of the refuge. in which two localities the okl fields and open *bald” hillsides
ure concentrated. As will be brought out later, turkeys prefer to nest and ralse thelr
yuung near open grassy arens rather than tn continuous wokls, Durfng the summer and
early fall months only gobblers were found in the unbroken timber of the central and
nurthern parts of the refuge,

Huowever, cach year ir November we would begin to find hens and young all over
the refuge, many in sites where no broods were believed to have been raised. On several
accasions family Nocks were observed only once in o particular locality and were never
found there again, Flocks would disappeat from hucalities where they were known to
have been early in the {all. These nhservations indicate some definite shifting of range
during November,

! have some {ndirect evidence that the fall shuffle muy involve muvements of con-
sidlerable distance, During the winter of 194142 there were more adult males on Caney
Mountain Refuge than could possibly be accounted for by natural increase, that is, by
maturing of young mules of the previvus year. Therefore, sume of the extra gobblers
must have drifted in frum the outside, most probably from the southwest where there
was & consideruble wild population, This presumed movement would have been at feast
three to four miles,

Winter ranges of wild florks—By late December we could begin to identily indi-
vidual Nocks with particular localities. Thus, un December 24, 1941, a mixed group of
three old gobblers and six hens was seen for the first time near the refuge headquarters.
During the rest of that winter the sume luck was ilentified eight times, never more
than a mile from where they were first observed, Their range throughout the winter
covered an elliptical area of less than four square miles.
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In the sime winter, three young gobblees were found a mile west of the refuge head-
quarters on Junuaey 6. These three birds subsequently were seen four tmes, always on
the same ridge. and they were ohservesd gobbling there in eurly Apeil, The area of thele
range was about 1wo siuare miles, No othee turkeys wintered on the ridge, Just where
these two flocks orlginated amd how fur they had muwed during the late fall hefore
seutling on their respective ranges is unknown., Many similar instances could be cited 1o
exemplify the localization of winter runges nmong wildd flocks.

Sometimes flock ranges overtup and are not so easily traced as in the twu instances
mentioned, Due (o this tendenzy to overlap and even (o merge, ns oceurs when “deoves”
are formed, 1t is doubtful whether the winter ranges of turkey flocks cun be consliered
such definite entltles o the covey terrltories found in California Quall, Bob-white and
some uther gallinaceous binds,

The selection s occupation of particular areas appears to be influcnced to a con.
siderable extent by the supply and disteilution of winter fuod. For three consecutive
years afl the turkeys ot Caney Moustain Refuge wintered in the southern und casterny
parts of the area, where o heavy mast of post oak acorns was avallable. These acorns
were clearly the stuple fond dusing those years, The northwest corner Is predominantly
a white nak wouds, and dueing this period had fow ncorns and no tarkeys, In 1942.43,
o the uther hasd, there was o heavy white ank mast nndd w very light crap of past oak,
By December of thit year the concentration of birds had shifted 1o the white vk region
it the northwest corner, and there most of the bisds wintered.

Audubon (1831:2) describes this gravitntion toward winter fowd supplies as fol-
lisws: “Whenever the mast of one portion of the country happens greatly to excesd that
of another, the Turkeys are Insensibly led toward that spot, by gradually meeting in
their huunts more fruit the nearer they uedvance toward the place where it is most plen.
tiful.” ‘This Is perhups as clear o statement ol the inluence of fod on turkey move.
mentx in autumn us bas been writien,

We may cenclude that after a perivd of wandering in late inll, wild turkey 1eks
temd 1o settle down oh wore or less definite winter ranges, the setection of which Is in.
fluenced by Iocal supplivs of winter fod, The size and stability of individual Nock
ranges may be affected by hunting and other disturbances and by the density of the
turkey populution itself. Rigid tervitorial bounds between flocks, implying defense of
a terebtory by each flock, are not apparent; the ranges of individual flocks often overlap,

Comparatize mobility of hybrids—=My winter ohservations of hybrid populations
are Jess specific than those Just clted for the native turkeys un Caney Mountain Refuge,
The lurge hybrid flocks displuy definite attachment 1o a particular segment of the range,
1 found 1t easier, In fact, to define Mock ranges on Deer Run Refuge thun on Caney
Mountain, ‘This may have been pantly due 1o the tameness of the hybrids and case of
observation. "The ranges of hybrid Nocks varled in area from less than twe to more
than five square miles, which is approximately the sume scale of varfation found on
Caney Mountain; overlapping of ranges also was apparent, However, my limited ob-
servatinns Indicate somewhat less of a fall shufile among the hybrids,

10 the sumuier af 1941, one hen on the st edige of Deer Run Refuge hud the dis.
tinction of raisiog a brood of nine young gobblers. This ensily recognizable group win.
tered on the very range where the brood was ralsed. On the same refuge, one big gobbler
lived for four years in the vielnity of the refuge patralman’s house, vach winter juining
the flock that customarily frequented the near-by bammyurd. Another old male stayed
tiear the C.C.C. camp on the north edpe of the area. where he could usually be lncated
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at uny time of year, in winter accompanivd by o mixed fock of other tirkeys, Un Blue
Spring Refuge a hen lived acound the C.C.C, camp for three years, leaving each spring
to mite with the nearest male and returning to nest (always unsuccessfully) near the
bultdings, 1 belleve that many of the hybrid birds move very e from one season 1o
the next.

These sutes are too scant to form the bisds for any conclusions regirding difierences
in mability. I there ix any signiticamt difference, the hybrids ase probabily less mobile,
posrticulaely to sutuam, than ace the native binds,

Fout habits.—Through tield observation alone, [ was gnable to detect any difier.
enees §n the fiod preferences of wild and hybrid turkeys: ao lnboratoey studdies of foml
habits were wade, Dalke, Clark and Korschgen (1942} have reported on the conteans
al 8,244 turkey drapplogs colleeted from virious tefuges in Missourf through all munths
of the yeae, The sample represented tath native turkeys and hybrids, In Missouri both
steabns depend henvily upon gearns for winter fod: doewond berries (Cormns) are
taken in quantity, the leaver and seeds of various grasses are important theoughout
the year. These three fuds alsa were fotnd to be of gee Tmportance o twe diets of
wild tuckeys in Virginia (Moshy amd Handley, 1943:154) ; hut the repusts nith feom
Missauri and Vieginia emphasize the wide varlety of foods enten by turkeys,

The utiization of caltivated crops by wild turkeys varles from winter 1o winter,
depending apparently upem the supply of natural foods, On Caney Mountain Refuge
I repeatedly have noted that ocks ignore cultivated finxt patches of cane, say-beans,
amt ather crops when acortie are to be i, "The wide use of onk mast by wild turkeys
seems to relect a delinite food preference on the part of the birds and §s not due solely
1o availability. Hybrhls show the same high regardd for acorns.

WARINENS AND TOLERANCE OF IBSTURBANCE

Wariness— N\ famitlar ateeibote of the wikl turkey bs its keenness in detecting and
cluding dangee. 11 s this quality, even more than fis size and beauty, that makes the
wild gobbler n piriacd trophy of the hum. Perhaps the most ebvious difference between
wild and hybrid turkeys is the luck of alertness ard wariness in the latter, | speak now
of hybrids that huve been hatched and salsed in the wild, not penereared birds that
wauld nuturadly display seme acguaired timeness,

Wivriness i o diffioult guality to detine, {n four years 1 have been unable 1o devise
n way of measuring ity and mud rely here on geaeeal description to illustrate this most
impartant poiat,

A wild turkey does not always flee at the sight of man or his implenients Hoth wild
and hybrid bieds are quick to recognize the sanctity of a refuge. On protected areas,
even the wildest gobblees can be approuched in o noisy and direct manner, as in o car
or with wagun and team, without causimg alnem. On Cpney Mountain Refuge it is not
uncommon to drive within 75 yards of turkeys and have them trot away in o nst
leisurely fashion, The same is true of hybrids on other refuges,

But attempting to approach a flock in a stealthy manner is a different matter. The
native birds display an uncanny ability to “see you first,” and thelr retreat is imme-
diate and complete. Hybrids, on the other hand, uiten can be appraached elosely with-
out being frightened. When an intewder is observed, the birds usually withdraw o few
hundred yards and then resume normal activity, whereupon 1° .y can be stalked again,
I have pursied & finck of hybrids for several hours in this manner, without causing the
hirds any serious unrest. Such tactics are impossible with a witd flock, ns any Ozark
hunter will attest,
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The vase with which hybrid focks are approactied and countesl In the winter cene
suses, and the relative difficulty of tallying the wild Qocks, are fusther nanifestattns
of this difference. Nimilardy, it proved rather easy (o locate amd count hybrid broods
durime the summer months: wild browds were dificult w see and even harder 1o count.
Sative hens are inch the more seceetive whth thele downy chichs,

Susce pribility to poaehing und predation, =11 appears that the superior wariness of
the native turkey makes 1t less susceptible than the hybeid steaits (o hunting Joases, The
importance of tutkey poaching in the Ozarks can scarcely be overemphasized, "This hus
Deen Braught out in all previous reports on Missourl turkeys, Bennitt and Nagel (1937)
stite: “We believe that the ilDegal kitl is st least equal to the fegal kil amt is probably
much greater.” This report was writien al o time when there was still @ onesmonth open
tutkey season, Whakey (1957) weote more emphatically: *“The illegal &ill by man i
the greatest facsr bt the wrkey population n Missourd.” Ly my opinton, this is
no sverstatement, but at this date bs still very close o the truth,

It previvusly has been mentioned that native turkeys persist under poaching pres.
sures that would quickly eliminate hybrid populstions. The ability to clude the bunter
is an absolute requisite §n turkeys that would exist on the open runge In Missouri. Only
on tefuge areas have the hybrid turkeys been able to estublish themselves, Repeatd
effurts 1o estabidish the gane fuens strafn on pootly protected ramee have failed,

There may well be a similar differentlal susceptibility 1o predation in the native awl
hy"irid straing, but this 1 am unable to demonstrate in adult bivds: relative sueeival of
juveniles will be discusseid luter, Only five Instances of predution vpon adult wrkeys
have been observed in this atwdy: two were attributed to dogs, one to o wolf {(Conls
stéper or a dog, and two o foxes, Three of these denths were among hybrics, two uning
native turkeys, However, il hybrids are more easily approached by a man, they prols.
ably are mure readily stalked by a predator,

Tolerunce of disturbanee.—An tudicect eapression of differenial wariness in tur
keys may be obseevedd in their relative tolecance of human disturbance. Logging opera.
tions, C.CL, timber improvement programs, rond construction and similae sustained
local aetivities will cause native turkeys temporarily 1o leave a locality, ahandoning
thele normal winter ranges, “Uhis has been observed repentedly, on the state sefuges,
Including Caney Mountain, Wilderness and Drury, and among other populutions «of
silvestris.

Hybeids appear to be ublivious of such disturbances, | have a dosen records of semi.
wilth turkeys wintering in the imumedinte vicinity of active C.C.U. camps. During the
wintee of 194142 two flocks on Deer Run Refuge remained un thelr ranges in the midst
of an active logging praject. 1t is not unconunon {or established Qocks Lo ke up tem.
poraty residence in barmyards, especinlly during snowy weather. 1o effect, the hybrid
birds display little of the aversion to humans which is so characteristic of sifvestris,

THE PERIUD OF MATING

Dispersal of winter flacks—Wild amd hybrid turkeys are similar in the manner in
which the winter flocks break up preparatory to entering the breeding season, They
differ in the time st which the dispersal takes place. As will presently be shown, the
whole repraductive cycle of the hybrid strain is advanced, each stage occurring several
weeks catller than In silvestels,

In both strains the first indication of the impending goblling season Is the separa-
tion of the mixed flocks into compunent sex groups. Adult mates that may have wintered
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in the company of hens and young pact company with the smailee hirds, Soon after, the
yuung nuiles deift asway from the hens. Also during the early stages the flocks of adull
sobhilers, which vecur in sifeesteds only. separate into unfts of otie to three birds, The
Nicks of hens break down gracduilly into smaller groups: even after gohlifiitg his begun,
twoor three hens nay sceasdonally be seen together during mid-day.

The processes of ik disintegration oceupy from two weeks to g month, depemding
upen the “suddenness™ of the arrivat of spring. in Missourd, the breakeup of wild Qocks
aceurs in date Murch: in 1941 {0 extended into early April. Among bybrids the sume
events tihe place in fute Febirumy and early Maech,

Casttal gelibiliog and stentting may begin even hefore the locks have dispersed. On
Febraaey 9, 1943, & warms sunny moralng, 1 eleerved o Qock of seven acdult gobliders
crossing o fiehd an Caney Mountain Refuge on their wiy to water, | quote from my
notes: “Ome bind spresd his tuil, dropped bis wings, ami assumed o half-hearted sirat,
after which he gohibled weikly: the gobtde sounded Bike the ‘bark® of 4 young male,
The xame bird then lowered his head and pursuedd one of 1he others in two complele
circles, still madatainiog i half-stedt in il s wings.” This pecking continued fnter-
mittently during the Gfteen minutes 1 was olste w observe the ok, T appeneed that
unly one bird, a very large goblster, was exhibiving this display. Such activity oy go
un for some time preliminary (e the actual severance of Dok thes and the commence.
ment of vigoraus golibling,

Honr of gobibling.—Early seasm gobbling, indicative of the beginning of the breed-
it cyche, beggins nn the ronst Just at daybreak and Tiusts less than an hour, Theee §s
definite break between the Inftial pobbles on the ronst (oormadly 1 to 10) and the re.
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. 20. Gobbling seconds of native aml hybrid tutkeys, compiled on four of the study arcas
met a three-year petiod; each vertical bar represents for & purticular day the number ol
gubblers hicaril on une arca. Weather data are included to facliitute mmpnhon with gabbling
secards In siher retions.
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sumption of gobbling sctivity on the ground, As the senson progresses, gobbling be-
comps tiote vigorous s sustuined, extending later into the morntng, By Inte April in
the hybrid steain and early May in silvestris spoeadlic golbles may be heasd at any time

of dny, even in the evening. Mosby and Hamdley (1943:105) observedd this satne
seasoil progression in intensity.

ne |} MARCH | [T | AT T Jumg

Fix. 2. Summarired tecurds of gobbling in native and hybrld populations derivid by
averaging the dally revcords shown In fgure 20 by Afteen-day grotpe,

The gohbling ¢ yoles of wild and hybrid torkeys.~Daily golibliog abservations were
made on Caney Mountain, Wilderness, Deer Run and Blue Spring ecfuges through
three springs (1941 to 1943), Refuge patrolen and others aasisted in keeping eecords,
Figure 26 presemts w compusite graph for the three years, compariing in the witd aml
hybrid populations the average periods of gobbling, A sunumnry comparison of these
dauta, plotted by Gifteen-day averages, is shown in Ogure 27, The number of gobbling
males heatd on each date is the criterion used (o measure the extent of display in the
two populations. ‘The methd is not ideal, sin.e the relative vigor of display in indi.
vidual birds cannot be shown; one audible gobble by a turkey would sullice w record
him as o gobbling bird fur that day. while on the same day anather mate, similarly re.
corded, might hive gobbled vignrously for an heur, Nonetheless, the compilation is
useful in comparing the two cycles of gobbling nmd showing the peak periwds when
the largest number of males displayed.

Included in figure 26 are 270 observations, euch being the record for one area on
ane morning, As many mocnings agaln were spent {n the field, but are nut shown here
becavse no goblling was heard. Also plotted un the geaph are (1) average dally tem.
perstures, caiculated from hygrothermograph records taken on Caney Muountnin Refuge
aver the three-year period, and (2) a curve showing the increasing fength of day through
the speing, taken from the World Almanac for 1942, No attempl is made to correlute
gobbling with these weather duta, but the records may be useful in comparing the inci.
dence of gobbling in turkeys of other regions with events In Missouri, The follawing

phenological notes, tuken on Caney Mountuin Refuge in 1943 at the beginning of the
goblling season, may be of value for the same purpose.

March 28.—Spice-hush (Benzoin aestivale) In ful) flower.

March dv.—~Arrival of Luubstana Water-theushes and Black-und-white Warbilers; fist fowers
of serviceberry {Ameldnchier canademsis),
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March 30 —Heand first “hob-swhite” calls, amd suw indicatinns of dlywral in two oovies: hoanl
tirst gabibling among the wild turkess, '

Maveh 3. Saw the fist Myretle Warbler and the lst Junco of the spring; (ratrant sumac
(R wromaticay in full Bloom; first Dosoms of blomdroot {Samguinaria casaidensiy).
Aprit 2. ~Flowers of tedbud (Cerc adnudends) statiing (o opwn,

Active gobbling ameng the native tuskeys in Missouri usually starts about the fiest
of April. and losts approximately two taonths, tapering off sharply in vigor aftes the
mitklle of May. “The hybrids bogin gablding uctively by the middle of March, and some
males oy still be heard In carly June, alimost three months luer: as in sitvesteds, the
vigor of display falle off after mid May,

Analysis of the records from individual areas for any given year shows local vagio-
tons bt visible in the composite record, ‘Thus, in 1941 gobbling staeted on Deer Run
Reiuge o full month earlier than on Caney Mountain, ‘Che following yeae the difference
wus only two weeks, But in every case, the hybrids preceded the wild birds by an ap-

preciable foterval; the average period of disparity between the twa cycles is about
three weeks,

Comparison with domestic turkeys.—-[0 Is an avcepted fact among Ozack faemers
thut domestic turkeys gobble and Degin aesting many weeks earlier than wild turkeys,
In 1943 | abtained the following records from a Aock of dimestic bronze turkeys on
the Matt Adams furm near West Flains, Howell County. Vigorsus gohbling commenced
the last week in Junuary aind continued unaliated through April, tapering off in May
und June. The total period of gobbling was over four months, ‘The first exg was {ajd
on February 18; by March 22 the seven hens in the flack had labd 40 egys,

Each of these breeding stages comes approstmately two months earlier than caree-
sponding stuges in the breeding eycle of sifvestris, It is therefore i sueprising that the
hybrids commency eenrductive activity earlier than the native birds,

Gobbling tereitinies —In most birds, muting displays by the male are believed 1o be
assuchited not only with atteacting females buy with the advertising and the defere of
a breeding tereitory against ather males. This concept of the function of bird song, and
of activities Tike gobbiing and drumming that are equivalent to song. has galned wide
acceptance since it was propoumled by Howard (1920). Nice (1937) has shown in
great detail the function of tereitories and of singing in the breeding cycle of the Sung
sparrow (Melospisa melodia).

In turkeys, gobbling and strutting are clearly the displuys Ly which the male nteeacts
females during the period of auting; but the relation of these activities o teeritorial
behnvive Is ot clear, 1 am of the opinion that breeding territories among gobblers are
ill defined ot best and do not play the important part in mating that is characterisue
of uther birds, even of other gallinaceous forms,

Mosiy and Hundley (. 106) cite an instance of a gobbler driving three inteud-
ing males from his cegular gobbling site, ‘Fhey jusily presemt this as evidence that
“weakly defined territorial limits may be established and maintained by gobblers tha
are successful in attracting a harem.”

The fullowing account of happenings on Caney Mountain Refuge may furthee il
luminate the problem.

On April 2, 1942, vigurous gobbling commenced among thres adult males and a
separate flock of three first-year males that occupied ridges opposite one another across
Caney Creek, Six hens thut had wintered in the company of the adult meles had dis-
persed by this date, but the two flocks of gubblers remained intact on thelr winter
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ratytes. Altost every day from April 2 to 14 these twe groups wete heard gobbling with
great vigor. On twa accitsions the three young males were “called up® whib the atd of
a cethue Lox callee by which the hen's “yelp” may be imitated. Relations within as well
a8 between the 1w groups appeared to be quite amicable,

It wae not until April 16 that dispersal of the gobliters commenced. On thin dute
one of the old males, which we shail deslgnate heee as A, Jeft die other two and moved
wiith geross the valley o the ridge occupied by the yearlings: there he rentained for
the duration of the gobbling season, For two days the young gobhilees ulso stayed, but
on April 18 they lefe their accustomed range and moved o (wll mile and @ half north,
where they remsined together on an otherwise unovcupied eldge well into the sumimer.
The acdoptlon of their originad ridge by A, and the subsequent desertion of tut aren by
the young hirds, strongly suguests that he hind claimed a teeritory there aml hid deiven
uitt his lesser competitors,

On Aptil 21 the two remuining adult males, B and C, separated; B remained on the
winter rae: C moved toan adjacent oidge half n mile cast. Ench presumably then hal’
a tereitory, ‘Fhese positions were occupled thenceforth until gobbling ceased. Duting
the Tarer stages of gobbing, .\ was “called up®™ twice and B once, but it was impossible
10 absserve these birds regularly and to ascertain whether the tereltories were actuandly
tlefetnled.

Hy gound furtune, n nest was discovered within the weritory of I, and the hatehiog
dirte of the eleven egus was yecutately ascertained as May 25, Teacing Lack the chron.
ulugy of this nest, it s easily demonstrated that the nest must have been built aiml the
nrst fertile egg lnitl not Jater than Apeil 15, The hen, therefore, must have mated with
tie or another of the three adult gobblers before they dispersed and occupied tereitories,

1§ tereliorial behavior among the breeding males is not even begun until mating is
underway, it could not hold the importance in the reprcductive uffales of turkeys it
it sccupies in the Song Sparcow e other species,

Camparable observations were nut made mmong populations of hybrids, and no
comparisons can be made,

Nom-breeding of first-year ntative males—n a normal population of wild turkeys,
the year-ol) males probiably do not breed. ‘Uhis fact has been stated by Blakey (1937),
Moshy and Handley (1943) and othets, and s borne out by my observations, Young
hens, however, breed and nest freely.

Among domestic turkeys, first.year gobblers are considered the most vigorous Ureed-
era, Marsden and Murtin (1939), in their treatise on dumestic turkey breeding, stute:
“\ sextally well-imatured young male will serve from 14 to 20 (or even more) females.

« o < Older mules will seeve fewer hens, 8 to 14 on the aversge,” 1t is common practice
for Lurkey raisers to use only young mates fur breeders, This raises o question of the
are of sexual maturity in wild and domestic goliblers atid the status of the hybrids in
this regard,

1t hus nut been clear whether young wild males are (1) physiologically incapable
of breeling, (2) are sexually mature, but are psychologivally inhibited, or (3) are sim.
ply prevented from bLreeding by the aggressiveness of old gobblers, ’

Moshy and Handley discuss this question but arrive at no conclusion other than
the practical statement that there are enough uldd gobblers in Vieginia to meet the needs
of the hens, However, they offer the following bit of evidence, which 1 shall quote in ful
{p. 107): “"Observations on yearling native wild gobblers, reared at the Virginin wild
turkey propagation unit from cggs obtained from deserted wild nests, have been mac'e
over a three.year period to determine if they would breed. When these young toms were
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placed it pens with heos, but with no other males present, they showed ms interest in
mating with the hens, These experiments with yearting wilil captive toms have not
extended past June 15th but, up untll that date, the young males hid not strutted or
shown any other visible symptoms of breeding.” The, do oot indicate whether these
same hinds hred in their second or third years,

B. K. Leach has recounted 1o me his unsuceessful efforts 1o induce elther young or
mature bative goblders to breed in cuptivity. His esperiments were mude In the eatly
days of Lost “Frail thione Farm and preceeled developrient of the willd pen breeding
methud, Nonsbreeding of captive males nay be due as much to confinement in u pen
HERITRITIN

On Coney Monntain Refuge §found that young males fnited even ta gobble in 1941
it 1943, 1 T ot diiticwdt to differentiane the full rolling gobble of an old made from
the short, hoarse “lark” of o young bird, In these two spalog sengons only spordic
tubibles of first-pear males were heard, But o 1942, ax alrendy related. some voung
gobhilers on the area were heard rogulurdy for o perind of two weeks in April. 1 have no
explatitiot of this year-to-year Muctuation in the behavior of yearlings, bt the limpli-
cation is cleue that these birds probably ke little i€ any part in bhrewding.

Juhn Mo, fureman of Lost Trafl Game Farm, tohd me thut in the spring of 1937
ar 1938 (exact date uncertain) o young wild gabbler frequented one of the breeding
pens aear fadian Trail Refuge for about ten duys, The bird entered she pen reacily,
poblsed and stratied vigorously, but did not copulate with any of the hens, An alserver
wits hidden in a near-hy blind pearly constuntly duror this period, Me. Mohr's inter-
pretation was that havig found o company of 20 hens, the nesperienced bird accen.
tunted his display. but “did not know what to do next.” On approximately the tenth
thay an ol gobbler entered the pen, drove the young bird out, and the first nworing
mounted “nearly all” of the hens, proving thut the femates were fully receptive, The
fuflure of the young nule to breed in this nstance appeared to be due to a psychological
inhibitlon, reflecting pethaps incomplete physiological preparedness W complete the
eycle of events that results in mating,

In 1943 o young gobbler was attracted to an experimenta) breeding pen on the Peck
Ranch in Carter County, un aren populated solely with native turkeys, No adult gobbler
entered the pen, Copulntion between the young male and some of the femates was ob-
served, b of all the epgs produced by 20 hens (unfurtunately 1 dn nut have the num-
ber) only 22 hatched. In this instance, the young gobbler mated, but fertility was
very low,

In summary, non-breeding of yenr-old males of sifeestris muy esult from any or all
of the three reasons postulated, namely, physinlugical immaturity, psychological fnhl.
bition, nnd aggressivencss of old gobblers, Finad solution of this question must await a
thursugh investigation of breeding physiology among wild gubblers of various uges,

Breeding activitics of first-vear hybrid males—Young hybrid males breed (reely,
buth in the wikl und in pens. On Last Trail Ganw Frem young males gabble and strut
with vigor each spring and have proved their ability to protuce fertile eggs from the
confined hens,

In nearly every instance in Missouri where immature birds of buth sexes have been
released on unpopulated range, some youag have been produced the following spring i
enough birds lived thraugh the winter to constitute i breeding stock. Similarly, Mosby
and Handley (p. 107) recount successful breeding of young game farm birds in Vir
ginia the year after relense. ‘There is litle question aboutl the ability of year-old hybeid
males to breed.
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On Deer Run, Blue Spring and Sam Buker refuges, young hybrid toms huve been
heatd and observed gabshling vigorously cach spring, but theee Is no way 0 estimate
the extent to which they are actunlly permitted to breed by the olil males,

Stemmary of the difierences in gobdling ad mating.—Ndult males of silvestris starl
golihting the fiest of April in Missourd, goblle with vigoer for 5 month and o half, and
then tapee oft sharply, vietually ceasing o gubble by the end of May. Young males
may ot not miy gobble, but in any event probably do little if any breeding,

Devuestic males, young aml old, start gobbling two nonths earlier thun native tue.
keys and continie mating behavior for 0 much Jonger perid, usually well into June,
Voung gahiblers nre acknowledged to be mure vigorous breeders that old males,

Ha beid males, young sl oldd, commence gobbling by mibd-March, mime weeks after
the doemestic birds, but two to four weeks eartler than sitvesteis, Thelr period of sctive
webibling is slightly longer than in sitvestels, Young males are copuble hreeders, bul
their potency (o relatlon to the old toms is inknow n,

NEATING

Nest records—Muoshy and Hundiey (p. 125} give an eacellent sccourtt of turkey
nesting in Vieginia bused on a study of 40 nests, OF these, 27 were nests of wilid turkeys,
prabably as nearly pure sifvestris s Missouri stock : 13 were nests of “captivity-reaced”
(game farm) birds, probably equivalent to Lost ‘Feafl hybrids. My nesting daa are
niire Hmited, including only 15 nests, of which 8 are of sitvestris and 7 of hybrids, I
all cssential resprects, my fincings regarding tutkey nesting conform closely with those
from Vieginin, All 15 nests were found accidentally by refuge pateolmen or cooperating
furmers and were pointed out 1o me. [ made no effort 10 scarch for nests hecause of
the danger of tausing desertions, particularly by native hens,

Nesing sites.—Most tutkey nests, of both wild and hybrid bisds, are situsted along
iles of felds, trails, rouds or ather openings. Not one of the 18 nests listes) in table 7
was in unbroken timber, Al were close to water; only two were more than 200 yards
from u suitable deinking place for the hen, Mosby and Handley note the preference for

locating nests neae openings, but do not mention near-by water as a requisite for nesting
ground, )

In une respect only did 1 find that the sitea chusen by native and hybreld hens dit.
fered. Native turkeys always pluce their nests in chuaps of ground cover sufficient 1o
furm a concealing shelter: four of the elght nests of silvesiris were in clumps of coral-
berey \Symphoricarpos vulgaris); the others were under leafy onk sprouts or clumps of
griass, in one cuse Juanson grass, Some of the hybrid hens, on the other hand, selected
upen locations where concealment was impossible. One hyheid nest (no, 10) was on an
ol ssuvdust pile; three (9. 12 und 14) were at the bases of (rees, with little or no ground
cover. Three hybrid nests were adequately concealed.

A single hybrid hen may utllize quite different types of sites In different nesting
attempts. In two conseculive years the same female on Blue Spring Refuge built nest
no. 13, which was completely concealed under o blackberey tangle, and nest no, 10, on
the bare sawdust pile,

Interestingly enough, Mosby and Kundley (p. 111) noticed the difference in nest
sites: “Restocked wild turkeys show a tepdency 10 locate thelr nests in more exposed

slituations than do native wild hens.” The pootly concealed nests may sulfer higher
predation losses than are suffered by silvestris,
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Date tounud

HERITANLE WILDNESS IN TURKEYS

Tatle ¢

Reconds of native and by beld turkey ety In Missouri

164

1 eseatiny Lens Hatch  Tuaie of lateh Nides
Natise

1. May 71042 Usney Mountain 1) (4)" Mav 2% Fres taken: hatched In
Reluie incubator

2. May 18,1041 Pamuna, 14 June 117 Deserted
Howell County

5. Jube 1, 1948 Pamona, 11 June ¥ Desertnl
Houwelt County

4 June 9, 1941 Protem, 12 (B June 27 Nest muwed over; et
Taney Counyy hiatched under hen

5. June 13, Jug Pamnna, 0 (o June It Exis tuken; hatched
Howdl Caugty untler heh

o June 15, 194 Pumuna, I v%" Julye Exxs taken; hatched
Huwell County umler hen

T June 24, $94) Cancy Mitintain =~ ? Deserted
Hetune

A July 9, (040 Aylorvitle, 8 Aug. LM Dieserted ? Predation?
Dourlas County

Hy tid

9. April 10, 4940 Rlue Spring 15t ) Apr.20-40°  oken up by tuthey
Relude vultures

1 April 10, J041 Mlue Sping 14 May 1 Broken up by hoe
Refure

1L May 1, lede beer Run 18 ISt ? All €*) hatched
Refute

12, May 1, 1049 eet Run 11 ? ? Net revisited
Relune

14, May 6, 1940 Hlue Spring 1) o Mayo Hatched 16 2 In.
Reluxe fertile

14, May 18, 1040 Dreer Run 10 ? Broken up by unknown
Refuge predatar

15, July In. 1040 Rue Spring [ 3 7 Juned’ Hatched 7: broad seen
Reluxe June 1§

v Eites hatched agtifclally, in Incubiatot o undes ben
1 Extimatel hatching date,

Number of egps; Jeetility —No signiiicant differences were found elither in clutch
size or in cun fertitity between the wild and hybeld turkeys, “The following table com-
pares clutch sizes, utilizing duta fzom both Misssuri and Visginia:

Straln Source of data Numbwr ol aests - Aorrage dutch
Notlve Shown in table 7 [ 10.§
Musby and Handley AH 1
Hybril Shown in table 7 H 12
Musby aml Haslley 13 10.7

The slight differences are considered accitdental results of sampling.

The Virginia report does not compare egg fertility in the two strains, and iy rec.
ords are oo meagre to permit 1 valid comparison, In four egg clutches of silvestris that
were taken from nests and hatched actificially, 12 eggs out of 44 fuiled to hatch, but
this was due Jargely to chilling of partly incubated exgs and tells nuthing of {ertility.
In three hybrid nests that were incubated naturally by hens 38 eggs out of 41 hatched.

Lt appears that hybrid hens lay fully us many eggs as witd hens, and these are probably
of equatly high fertility,
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{rescrtlon, and other st fusses,—Desertlan of nests which have been discovered
by humiins is more prevalent in safeesteds than in hybrid turkeys, This differentinl e
haviae i probilily dicectly related te wiklness, OF the cight nests of sieestris, three
were deserted by the hen upon discovery (see tabde 7) 5 anuther (no, 8) was probably
deserted, although an unknown predutor robbed 1he nest sion after discovery, and there
s possthility that the predater, sather than desertlon, was the primary cause of loss,
Fhe sther four clutches wese taken by the discoverets, ioone lnstiiee (no, 1) by myself
o it out chicks for dissection. in the remadider by well-meanbng farmees wln made
unsuccessful attempts to raise the juventles, In the three or four instances in which the
hen il an apbortunity o retued to the nest she falled to o so.

OF the seven hybrid nests, theee hinched, three were broken up by predators, and
the Tist one was oot revisitedd, There were 5o cases of desertion, Tn the first instance of
precitinng (no, 9) the egas were eaten by turkey cultures, in fuct seeing the vultures on
the ground Jed us to discover the nest, Iy the second instance (as, 10), 0 cange hog ao
only ate the eges but injured the hen, presumabily while sbe attespted 1o defend ler
nest; strong circumstantind evidence indicated that the ten divd us o result of the in.
Juries, The predator that robbed the thied nest (no, 14) wass not dentified,

Meshy and Handley (p, 124) had simifar results in Vieginia: 2OF the 27 oative
wild turkey tests studied 18, ar 07 per cent, were failures, primacily from desertion,
while of the 13 cuptivity-reared free-cange tutkeys anly 3, ur 23 prer cent, were Jst,
principally by predation.”

Nelther the Vieglaia data nor miine give « trae pictire of soral nesting relation.
ships in turkeys, When o nest is discovered, the disturhance to the hen immedintely
creates an abmovmad shaation, The only conclusions that can be drawn from the above
nesting records are that (1) desertion of nests after discovery Is conon in sifeestris,
and rarely occurs among the semi-wild birds: and (2) vnder the normnd comlitions of
nests wwisited by humans, predation may be heavier among the hybrid nests due to
the placement of :ome of these nests in exposed situations,

Hatching dutes—Since hybrid turkeys begin gobbling earliee than silvestris, it is
not sueprising that the period of hotching of the biomls 15 plso eorlier, Figure 28 com.
paares the hatching dates of 11 native and 22 hybrid broods, ‘The graph combines data
tuken from nests (obsesved hatching dates or caleulated dates based on the stage of
ep fncubation), and from young broods, Hatching dites were caleulated only from
brouwds ten days or Jess of age. Since the records are compilen by ten-day groups, small
vrears in estimating ages of embryos or chicks become negligitile.

In both the wild and the hybeid steaing there appenrs (o be a period of approximately
50 days rluring which the varly nests (first nestings) hatch, In each there {s & second
periud of hatching later in the summer, which doubtless represents the second nesting
efforts of hens whose first nests were broken up. In sifoestris, 80 per cent of the first
nests (8 wut of 10) hatched during the month of June. ln the hybrid steain 79 per cent
LIS aut of 19) came off in May. The diffecence between the peak hatehing perliuds in
the two strains i a full munth. Second nesting sttempts, while represented by only o
few nests, aee similarly staggered,

The difference in the time of hatching is somewhat greater thun the average differ-
ence tn the timing of the gabbling perkads, in which the hybirids preceeded sifvestric
hy not more than three weeks (fig. 27). 1t would seem that the two stages in the repro-
ductive cycle should be equally stuggered. 1 have no explanation for the discrepuney.
1t is smull enuugh to have wrisen Srom Irregularities and limitations in my data, but on
the other hand it may have some significance, In any event, it Is clear that the whole
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repraductive eyele in e hiybrid stealn is advanced, cach stage coming thtee 10 four
weeks eatlier than in sifeestris,

The significance of timing of the breeding exvele~One notable characteristic of
moat wild tdeds, wt least in the temperste zones, is the remarkable regulieity of the
hreeding periids of iudividual species amt even of geographic riuces, ‘This perdidichy
has interested nataralists for severnl centuries (see Rowan, 1938) and has been the
subject of much research since 1925, ‘The basic fucts aof breeding physlulogy in birds
have been known fo, some time, Breeding ehavior s accompanied by o marked in-
creise 11 the size of the testis and avaey amd lnceeased production by these argans of
the sex hormunes. ‘Phe developmient of the gobads is in taen reguliated by the gonndo-
trupic hormones of the anterine lobe of the pliuitury, The pltuitary can therefore be
cunsidered the seist of contrel of the whole breeding process, (i these polnts there is
peneral ngreement.

A HATCHNG DATLY:
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Flg. 2%, Compatiam of dates of batching of 11 native and 32 hvbrid nets.

What contrals the production or release of gonaditropic hormones in the pituitary
is still o controversinl question, Length of daylight is clearly o factor (Benoit, 1937
Bissonnette. 1937); the relative length of duily perivds of wakefulness and sieep mny
also e a factor (Rowan, 1938 Wolfson, 1941) independent of light as such: and there
are uniquestionably peychical or exteroceptive intluences which affeer plituitary uctiviey
through stimull teansmittedd by the central nervous system { Durling, 1938; Marshull,
1942).

We are not su comeeened heve with the fundamental mechanism of reproductive
periodicity in adl Lirds as with the minor differences in the timing of the breeding cycle
In closely related populations of one species. The researches of Blanchard (1941) on
the White-crowned Sparrow (Zonotrichin lencophrys) and of Wolfson (1942) on the
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Oregon Junco (Jumeo orcganus) estublished certalt potnts which may be useful ln
understareding the situation in turkeys.

Blunchard studied the differences in gonid cyctes and their bebaviorlstic manifes.
tutlons in two ruces of White-crowned Spurrews, only one of which migrates: both races
wititer In centrd Caltfornis, which Is the eange of the resident rave. She found differ-
ences In the dates and rates of recrudescence of the gonads and other contrasts [n the
physiological cycle as evidenved by molt and the assumption and loss of fat: the migra.
tion of the one race In sl constitutes a difference in behavior, The two forms differ
anly slightly in morphologlen) characters, She states: “The ebvious unomaly in the
cotiparison of these pupulitions is the combination of such deepeseated differences in
hehavior aid physiology with such vague and incipient differences In mnephology.”
Blanchatd concludes that there exist in each of the populstions inberent breeding
rhythms, not initlated by day length yet controlled by the anterior pitultary and that
these thythms and associated Lehaviotisms are fur more fundamental In differentinting
the twa races thun ave the minor differences in morphulogy.

Wolfson's investigations concerned the migentory habits of several Pacific const
races of Junco oreganus and the nssociated effects on breeding cycles. As in the case 01
Aomotrichiy, resident and migeant riuces were found to differ in thelr gonad cycles, ai.
though they Nocked together in winter and were subjected (0 the same environmental
conditions. Wolfsun thinks that the physiological difference Detween the resident and
the migratory races of the junco lies in a differential response of the pltuitaey to chung
init eluy lengths in the winter, ‘This disagrees with Blunchurd's concept only in ateids.
uting the basic timing mechanism to external factors in the environmenmt (changing
length of day, inducing increased petiuds of wikefulness) rather than to a fixed internal
pituitaty thythm,

Whitever the timing mechanism miay be, the studles of Zonotrichiv and Junco
jointly establish these pointa: (1) 1o closely related ruces or steains wichin n species,
the gonad cycles and the timing of breeding may differ geeatly under identical environ.
mental conditions, {2) The differences are nherent ami are associated with the complex
enducrine functions which center In the amteror lobe of the pltoitory.

In regard (o turkeys, | think we can safely conclude that the wild, hybrid and di-
mestic strains are physiologitally distinet in their respanse to the environmental con-
ditions of southern Missourl, us evidenced by time of breeding, and that these distine.
tiuns are tributable to inhecent differences in the endocrine controls of behavior,

REPFODNUCTIVE SUCCERS

Records of broods.—Throughout this study information was collected on the rela.
tive survival of juvenal wild and hybrid turkeys, Observations of broods were recorded
by the refuge patrolnien on the study arens as well as by myself. Figure 29 presents o
compilation of brood records, assembled on five of the study ureas (all except Drury
Refuge) through the summers 1940 to 1942, Inclusive, A total of 98 observations are
shown, 34 of broxds of sitvestris and 64 of hybrids.

The observations included here are only those in which the bromd counts were felt
to be accurate. On many wccasions it was impossible accurately 10 enumerate all the
chicks in a brood: partial counts and estimates have been omitted, Furthermore, when
a single brood was observed several times, it ways counted fn this compilation only once
during any given month.

As sumiraer progeesses it becomes increasingly difiicult to recognize individual turkey
beols, Family units tend to combine; hens that have heen unsuccessful in canising
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browls Juin company with other funily tocks, In both wild and hybrid populations i
is common In Tnte summer to see Nocks made up of two or three bens sixd a geoup of
juvenites which may be o single roud or two or more brouds combined. In figure 29
1 have attenapted w inclusde only counts of individunl broods, Where combination browds
huve been counted, as evideaced by two sizes of juveniles, each is plotted separately,
When doubt existed as to the eelntionships i a group of young, the record was omittel.
Fur these varlous reasons, our total of several hupdeed observations of browds has been
redluced 1o 98 in the present compllution, ‘The Impassibillty of segregating broods after
September hus prevented careying the record fasther into the fall months,

Brood size.—N\ line deawn through the monthly aveeages of broods (see g, 29)
vonstitutes for each strain of turkey o eegression curve of browd size, Compiteison of
the curves for siteestris and the hybrids shows that in both straing bromd size falls off
from month to month, but thesughout the whole summer the browads of native urkeys
ure lueger than those of hybrids. Of greatest significance s the ceanpirison in Septeme
ber: at the onset-of awtimn, the sverage brood of sflvesteis was found o be 7.7 hicds,
which is upproximately $0 per cent Jarger than the average hybrid rood of 3.2 juveniles.

" . LLGEND
. S~NATIVE BAOODS
“r . . ‘[ ° O=HIBRID BFOCOS
H ° o lee .
. .
guo . . . .
3 . \v-.q . . . 8y HONTMLY
. ?.""'-J.._ ole o8 o 8 | o ———., ° AviBAdE
z e N ==l ranive
3 o W . .“_.:;; e o |om °
] L 1] [ ] -l - 4 [ 1
E . svlae o Oo:rn::‘-‘.-h"‘rr_-l-—.- HYBMID
! 4 ° o .80 [ X} .
o . ol o o ° °
2 []
WAY JUNE ey AUGUST SCATEMECR

Fie. 20, Compariton ot the size of broods in native amd hybrid populations; the recnrds
were ollained on Give of the study arces over the petlod from 1040 (o 1042,

There is considerable variability in the two sets of dats, as vne might expect. in July
fur example, wild browds range in size from 3 10 14 birds, white the hybrids vary from
3 1 12 birds. Although the averages show a consistent difference, the wild broods helng
larger each manth, it was necessary to opply stutistical analyses 1o these data in order
to establish the significance of the differences between the two curves, T'wo analyses of
variunce were performed on the duta in accordance with methuds presented by Snedecor
(1940:179),

Analyses were confined to the records (alling in the four-month perind June to Sep-
tember, inclusive. Figure 29 shows that 13 hybrid broods were recorded in May but
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no wild Lroods: o comparisots coukl not be made in that month. “This fuether redtects
the carlier nesting peeldd of the hyhrids,
Talde &

Two analyses of vatlance of the data on bromd shee in wilil st hbeld populations
Trata teestosi av twe units. without deetentiation hy monihs

Itrees of Sum of Mesn ¥
Nanldthen Henbm < s ajlair.
Between wiltl and hybeid 1 111.06 111,08 (ERh
Within wild and hybrid as 014,94 1.82
Total ad H.00
Taara diskled, and cumpured by montba
Degrees ol Mune od Mean ¥
\atistion fireshwn A AT
Hitween wild and bybrld
tinur monthly averages 4 119.0% oy . Jue!
June 1 15.56 18 %0 2.0
July 1 50.22 50.22 050"
August i .10 8.0 A
Srptember 1 2809 L0 LR
liciwreen muonths k] LI 127 1.50
Within wild and hybrid b L +40
Tatals &4 134,00

L hnleeence shanifeant st | per cont fnel
1 Difterentr significan] at § per cant leved,

s the fiest analysis (table 8) the sets of dita fur wild aned hybrid browds, from
June 1 to September 3O, were cumpired as units; no differentintion was made by months,
In this comparison the difference in the size of browds between the two strains was foumd
to be significant at the 1 per cent level, The coefiicient “1F" is over twice as lurge us the
minlmum necessary 1o establish this degree of significance (F=14.27; the minimum
vilue of F necessary to estublish significance at the i per cent level == 6,87). Stated
simply, if there were no real differences except those due to chance variation alone, a
difference as large as that found would be expected at the most one time {n a hundred,

The second analysis was more detafled (table 8). Dividing the duta by months, it
wits found that: (1) in June, there is no significant difference between the size of hromts
in wild and hybrid populations at either the § per cent or the 1 per cent levels: (2) in
July. the difference is significant at the § per cent level and almost at the 1 per cent level;
(3) in August and September, the differences are not significant, but are cluse to sig.
nificance at the § por cent level: (4) comparing the four monthly records us two series
(wild and hybrid), the difference Is for all practical purposes significant at the | per
cent level (F = 3.99; minimum = 4.02).

In summury, the difference in the size of wild and hybrid browds is highly significant
when considered elther as a whole uver the summer period or on the basis of the four
monthly averages which determine the curves in figure 29, Only when the data are
broken down and considered one month at a time do they luse significance. We can

positively say, therefore, that wikl hiens nre successful in ralsing larger broods than the
hybrid hens.

Factors other thun brood size that bear on productivity —~\Unfortunately, measure-
ments uf brood size are not in themselves an accurate measure of population produce
tivity, for they do not take into consideration the perceniage of heas in the population
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that do not endse briuds, A certnin ngmber of Both wild and hybrid hens fall for one
resson o giether to raise any youmt, ‘The number of young per hen in September will
therefore be lower than the average browds shown in figure 29, Despite repeated eftort,
1 was unable to measure what proportion of efther the wilit ar hybeid populations of
hens was sticcessful tn raleing young (o September, However, some scatiered evidenee
fv avullable,

On Muy 1.3, 1940, a hybrid hen on Blue Spring Refuge was sliseeved leading a breswd
of 16 newly hatehd chicks from the nest. On May 17 this family group was seen al a
watering plnce 200 yards fram the nest, and ot that time the broed had dropped 10
12 chicks. On May 31 1 lucated the hen whithout any younhg, nor were they seen there-
after, Within a month the femnle was back in her winter haunts, which happeacd o
e near a C.C.C, camp: there she settled down, apparently contest with hee reprodue-
tive ciforts for that season, “The whole broosd was Tost between May 13 and 31, from
unknown causes, At teast some of the hens that are seen without broods in late summer
may have had successful nests but later lost the young,

During the Tiust week In Jely, 1941, i census was made of the brevding taekeys on
the raneh of Judge Robery Gideon, “Faney County, ‘The turkeys here are hybrids derived
hiegely fraom Sam Haker ‘Turkey Farm stock, Nineteen hens were located out of an
extimated 24 that were thought 1o be breeding on the property, Of these, 13 had uo
Lirwwstls, and the 0 broods of the remalning hens totalted anly 22 Juveniles, for an averoage
uf 3.0 per beowd. Phe local caretuker stutesl, however, thit etlivr s the suminer there
had been many lagge broods, “Taking into consideration the whade population, there
were only LA chicks per hen at the end of July, This is an extreme example of fow
productivity in a hybrid popitation, The records were not included in figure 29, because
they were not taken on the stwly areas. and there werz factors in the envirconment of the
Glitean pruperty, such as jevere geazing, that may adversely have inttuenced reprdue.
tive sircess in the turkey population,

During the munths of June to September i 1940, 6 out of 18 wild hens observed on
Cuney Mountain Refuge, or one-third of the total, were without broeds, During the
siume perind in 1941 on Deer Run Refugte o total of 52 hybrid hens was seen, and of
these 27 or about half were unaccompanied by hrowds, These observations do not prove
smything, but they sugrest thit there may be more unsuccessful hens in the hybrid popu-
lations than in silvestris, This is distinctly my impression, but proof must await more
exact field work.

Compartson of winter populations on the study areas has already led to the conclu-
siun that native turkey stucks are more productive than hybrids, ‘The explanation may
lie very lutgely In the comparative rates of eepraductive success, ‘The data on brood size
indicate that by that criterion alone productivity shoutid be 30 pee cem higher in the
populations of silvestris than umong hybrids; if. in addition, a Jurger percentage of wild
hens successfully ralses hroads, the difference in productivity would be propostionally
Kreaster,

Behavior of hens and their broods; eficets on survival of juveniies—The nesting
records shuwed that clutch slze and egg fertility were equally good in the two strains,
Nest predation may be slightly higher among the hybriids, but on the other hand nest
desertion is more provalent in sitvesteft, In my opinion the number of young hatched
pee bien is approximately equal in the two steabng: the difference in productivity prob-
ubly lies in the superier survival of wild juveniles. Compurison of the behavior of wild
and hybricl hens and theie broods tends credence to this hypothesis,

Mushy and Handley (p. 121) describe the care with which a wild hen attemins to
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eonceal her Dromd and the obedience with which the chicks remuin hidden aftee Lelng
given the danger signad by the muther hen, My observations bear out these statements
in every respeet. Until the chicks are o month old o can By readily from danger, the
hen will st wt the approach of a nn, and the chicks crouch In the gronmd eover;
the reaction is one of hiding rather thun Qeeing, Only when one approaches closely will
the ben Jeave, and then the immobile chivks are extremely difficalt to dnd, When the
juveniles are older, the lock muy fly. crouch, or slp away froms danger afoot, depending
upon the cover. the proximity of the obseever, and other clrcumstances,

The bebavior of hybrid browds is often quite different, 1 have approached fumily
groups an Deer Run and Blue Spring eefuges and have noticed that the hen would
“putt” and seald, noistly herding her charges away even before | was close enough to
sev the chicks. On two secnstons 1 have been led to bronds by this display on the part
of the hen. Hee clucking and Quffed plumage are reminiscent of o bromdy chicken chap.
eraning her young across i baenyard, The actions of the young are equally different
from sitvestris. Some ¢hicks in o hybrid brood usually follow the hen stead of hiding,
even when she Iy running about in obvious disteess, Others hide temporasily, and then
in the excitement of the moment leave their places of concealment and attempt o lee
or to Join the hen, Usually o few will remodny immobile, When pursued, the chicks will
try to escape by running, but the hiding reaction is not developed as it is In wild chicks.
It readily can be imagined how disastrous this promiscuous behavior might be §f the
encroscher were a fox rther than a subjectively iterested Hivdogise, Even browds that
1 have watched without attempting to catch become seattered, and chicks may e Just
ami perish, In shart, the lnck of secretiveness an the part of hybrid hens may lewd 10
the exposure of the leation of browds: the laek among all the chicks of 4 compiete hid-
ingt response to the danger signal from the hen results fn the scuttering of broods and
the potential exposure of many chicks to predation, “The differences in behavior between
wilid anct hybrit family groups may well conteibmte to differentinl losses amonyg the (wo
types, thereby accounting in part for the higher survival of juveniles in sitvestris,

Farmers that raise domestic wiekeys in the Ozark rogion complain that when hens
*steal” pests outside the furmyard, very few young are raised: the blime is customarily
placed on foxes, Domestic turkey hens wind thele broods act very much like the hybrids
described above, except that the chicks rarely if ever stay hidden when the hen is driven
away; the young will isplay a definite fright reaction at the sight of a wheeling hawk
or when pursued by 4 man or o dog, but the response is expressed in fleelug rather than
in crouchingt. Indeed, it ouy be foxes und ather common predators that account for
wandering broods of poults whose behavior iits them so pourly fur escuping such attacks,

The “ievezing” of wilil chicks in response to a vocal stimulus from the female must
hive definite survival value; it is a common pattern of behavior anong ground nesting
hirds whose young are precocial, such ne sandpipers, plovers, Inpwings, and most galli.
nacenus birds in addition to wild turkeys, Freezing in juveniles must also be an innate
of instinctive action, So cumplete is the response of young just out of the shell tha it
scitrcely could be the result of lenening. Lorenz (1937) bas called such Instinctive re.
actions which are of survival value “innate perceptory patterns™; the warning call of
the hen is the “releaser” of the hiding response. 1 find Lotenz's concept entirely appli-
cable here.

Young hybrid and domestic turkeys also cespond to waening notes of the hen and
to certain optical stimull such us the approach of a predator; the response, however, 1s
of a different churucter. ‘Finbergen (1939) describes how juvenal dumestic turkeys, us
well as downy mallurds, wlll_clispln,v “intensive flight reactions™ when o cardboanl sil
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houette of a hawk is deawn overhead on i cable, | have aleeidy stated that the tendency
tny flee §s retuined fn hybeld aned domestiv turkey chicks. ‘The difference between the wilid
anel domestic strains, therefore, Is not in the abllity to percelve dunger (the hawk) or
to tecelve warning signul of the hen, init rathee it lies in the nature of the response,
that is, in the desate puttern of behavior which is released by these stimull. T we assute
that the hiding tesponee was present In the wikl progenttors of the domestic turkey,
then it has been lost secondarily: it $s o reasonable speeutstion that the loss mny have
resulted from the reductiun b survival value, hence n selective value, of the hiding
rection whets the Bireds became baenyued fowls: the Needng reaction, however, has been
retalned. ‘This presumed alteration of the inherent physinlogical equipment of youny
turkeys iy therefore have constituted one important aspect of the process which we
have called domestication. The hybeid young display o mixed pattern of behavior in
conformance with thelr heterozygous genetic constitution.

The behiviur of the hens might be similarly anslyzed. As u rale, wild wurkey hens
during the winter flee gt the approach of 5 man: the same is true of hybrid hens, bat
the reaction Ia less viotent, Adult domestic hens have aequired o “secondary tameness™
through personat fambliarity with man, but they definitely show a mild escape reaction
in the presence of a strange dog. When accompatied by brouds, however, the wilid hen
crouches or freezes with the broud, whereis the domestic hens, and the majority of the
hybeidy, seold and give evidence of alwem in the presence of o danger stimulus but ot
tempt to fMee with their broods rather than to hide, ‘The differentind behavior of adult
hens might be merely another manifestation of the physivlogical divergence indicated
in juveniles by my obseevations an hiding reactions nid by the Iaboratery esperimients
of Gerstel) and Long on general metabolism and activity, While the discussion here has
been speculative, the actual differences in the behavior of hens and broods remain as
facts, und | am convineed that they have a bearing on the relutive suevival of juveniles,

One other factor should e mettioned which may uffect the fate of young turkeys:
this concerns thelr hatdiness ta spring weather, Dumestic tuckey chicks are notorlously
susceptible to chilling by cold raing or even dew, Whether wild chicks are better able
to withstand wenther, ur whether the wild hens are more careful than domestic hens in
protecting the young from wetting, 1 do ot know, As regards the effects of weather on
young turkeys., it will be remembered that most hybrid broods hatch a full month varlier
than native Lrods, aed the chicks are exposed to much lower temperatuees than are
the young of silvesteis; domestic broods hateh even earlier, Natural supplies of foxl
far the voung (primarily insects) might also be critically low, The early date of hatch-
ine may therefore be decidedly disadvantageous w the survival of domestic and hybeil
juveniles,

o conclude, theee is good evidence that native turkeys raise darger broods of young
than hybrids; a targer propoetion of wilil than hybrid hens may be successful in raising
browds. The difference in reproductive success cannot be accountedd for in clutch size,
erpt fertifity or hatching success. It must stem from differential survival anong the
juveniles, which could be the result of (1) differences in the behavior of hens in con-
cenhing their young, (2) unequal developnient in the chicks of the instinct to hide and
o remadn hitdden from preditors, amid (3) exposure of the hybrid chicks to more in-
clement spring weather and to conditions of fod scarcity owing to the early date of
their hatching,
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ANATOMICAL AND PHYSIOLOGICAL DIFFERENCES

PLUMAGE COLOR

‘The eastern wild 1urkey Is endowed with a particular set of physical characieristics,
which vary only within nutrow limits, The color of the plumage and some nspects of
slze are, fn fact, the criterin used bn setting gpart this geogeaphic rare from uther tur-
keys. The introduced dotiestic bronze turkey differs physically from silvesirls in several
respects, 1t §s o rounder, plumper bird than the “gangly™ wild turkey; there are dif.
ferences in the color of the head and in the development of wattles and caruacles, us
well as in the slenderness and color of the tursi, ‘The most noticeable difference, how-
ever, is in the color of the plumage. ‘The tips of the tall coverts mnd rectrices, which in
sflvestris ure cinnomon hrown, ure white in the barnyard turkey: the whole plumage of
the wild bird Is darker and more eichly iridescent. We are here concerned with the
yuestion of relating plumnge color to wiliness,

Un most game furms in the eastern United States, plumage colur Is the principal
criterion used In the selectlon of wrkey brewling stocks. On Lost *Ceail Farm in Mis-
wutl, fur example, the breeders ate hand picked 1o resemble the native sifvesteis ns
closely as possible, Throwgh such selective breeding, which may or may net Lie accom.
panied by the *wild pen” system of nating, strains of hybrid turkeys have been de-
rived that appear in most respeets lke the nutive bied, Because of this superficial re-
semblance, these turkeys are tucltly assumed to be wild,” Such an assumption pre-
supposes that there is a direct connection, o ganetie linkage or common factorinl basis,
for morphology and behavior in turkeys, The following diseussion will attempt 10 show
that theee Is no sound basts for this supposition and thut at least plumage color aml
behavior wee indepeadently segregated, n short, that plumage color is not a refiable
index of wildness,

Comparison of plimags colors—The plumage of M. g silvestels has heen adequately
desceibed by Sibley (1940) and others, and no formal desceiption will be presented
here, The plumage of the domestic bronze turkey is equatly well depleted in Marsden
amd Murtin (1939), As previously mentioned, these two strains differ most ohviously
in the color of the 1ail coverts and rectrix tips: the meillic tridescence in the by
pluminge of sifeestris is not duplicated in the tame turkey. Hybrids show all stages of
intermediacy in the richtiess of iridescence ux well as in rump and tall color, For the
purposes of this stly it seemed desirable 10 seek a simple index of plumage color,
which could be measured readily and would reilect in o general way the charucteristics
of the whole plumage, The color of the rectrix tips was finally selected as the siimplest
amd mast practical basls of comparism of plunage color,

A sample rectrix was removed from each live bird as it was handled and was pre-
served in an envelope along with the record of measurements and head, photograph of
that hird. A clean rectrix was selected from the side of the wil; usually this was no. 6
o the right side, or the fourth fearher In from the edge. The central palr in the tail
(. 1 feathers) and the outside pairs (no, 8 and 9) never were taken, because these
tend to fade and wear more rapidly than the less exposed feathers, After some 75 sam-
ples had been accumulated, representing the native, domestic nnd hybrid types, o series
of seven feathers was selected which iltusteated the dark brown color typical of sitvestris,
the white domestic type, and five intergrading stages. This series was mounted on a
white cardboard and thenceforth was used to classify all other specimens as to color
type. Euch of the seven feathers in 1he series was matched with a sample in Ridgway's
*Colur standards and color nomenclature™ (1912},
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Wenr, fuding and sodling were consldered in using the chaet, n birds thut were
molting, 1 found the year-old feathers 1o be g fudl shade Jighter than the fresh feathers,
due to weathering, Softed reetrices, particatarly on old meunted speckmens, may be
slightly darker than they were originadly. 1 attempted to allow for these varinbles and

to plnee each specimen in the color cluss bn which it would have fallen had the plumage
been fresh,
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Fi, 30, Compurlsan of plumage colars, as eellected by the shades of tips of rectiices, In
native, dumiestic, and two strains of hylirid turkey s,

In u previous report an turkey molts (Leapold, 1943) it was shown that some ele.
ments of the plumage, including the centeal parts of the tail, uncdergo three molts before
a stable winter dress is ussumed. On Iimmature specimens, the coloe determination nl-
ways wis made on a winter recteix (grown in the third molt), since the postjuvenal
recteices ure apprecinbly lighter In color, wid are not comparable 1o adult feathers,
For museum skins or mounted specimens, the chart wis used in the same manner us
with the clipped feather samples, The results of these color measurements are summar-
jzed in talde 9 and are also presented In graphic furm in figure 30, A total of 115 birds
is representedt, all being individuals eight months of age or oldee,

‘Throughout this report it has geneeslly been impractical to divide the hybrid birds
Into separate strains: the trentment in the present instance will be an exception. The
hybrids of Lost ‘L'rail Geme Faem have been subjecied 1o rigid color selection over a
period of ten generations and distinetly resemble sitvestris in plumage, which is not true
of hybrils from uther sources, The unsetecied hybeid stocks, principally from the Sam
Buaker Tutkey Farm strain, ace considered separately here,

Exatnination of table 9 shows that in the Lost Trail strain particularly, and to a
lesser extent in silvestris, male speciimens average approximately une shade datker in
color than females, ‘This dues not appeat to be trde in the domestic strain, and not
enaugh males are represented in the unselected hybrid group to judge of this, Tv sim-
plify figure 30, the sexes have been combined, each curve representing the summarized
data for all specimens of a given strain. The sexual differentiation in color, comblined
with unequal sampling of the sexes In the various groups, may have resulied in slight
creors in the relative placement of the various curves,
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Talile 0
Comparisen of plumane colurs bn {our strains of turhess bassl on the colir o the reciris i
e of twikry Urrdior ¢liwes .
Lixht Finklsy  Cionamon Sayal Cinhymim
White liuht Tt 'imn Linnamon Hrmn Hiwan
M. g silvesrn
Males k [}
Femul H 3 L
2 b X1
Lont Teall Gatwe Farm hybrhds
Malea 1 L 14
Females i 15 A
1 : I8 1?7
Unselectedd hyhieid stocks
Mules i 1 1
Femnles 2 A 3 7 4 1
2 A L} ] [ 1
Domestie bronge
Ml 3 i 1
Females 1" k]
PR 4 1

Even allowing for smme creor, the curves in figure 30 indicate some definite trends,
The eectrix tips of siteesteds vary feom Cinnamon to Climamon Birown, a majority of
gpecimens falling in the darker shude, Damestic turkeys aee clustered around the other
end of the scale, most hirds possessing white rectris tips, Unselected hybrids vary from
one extreme to the other, hut the curve centers [n the middie class, Clmamun Buff, The
Lost “T'ruil hybrids, un the ather hand, average only a scant shade Bghter than sitvestris,
nttesting to the efiicacy of systematic selection far color in the heterogygous game fuem
(mpulition, .

Evidence presented up to now has shown that In nearly all aspeets of individual and
population behavior the Lost Trail steain s intermediate hetween the wild and dumestic
turkeys, 3 have been unable to detect any significant differences in behavior hetween
the Luost ‘Trail and Sam Bnker hybrid stocks, and for that reasan the two are considered
together theoughont this report, But in regared 10 plumage color, selective breeding in
the Lost Trail steain has produced a type of bird superficially resembling sitvestris,
without, however, bringing nbout a parallel nlteration of the hybrid hehavior pattern.
This situation strongly suggtests that there is no genetle connection between color amd
wild behavior, “The two geoups of characters are apparently independently segregeated,

The madde of inkeritance of plumage color ~~Plumage color and various other physi-
cil characteristics of turkeys probably are governed by multiple genctic factors: in
hybrids the differing characters tend to intergrade. As regards plumage eolor, there are
amang some steains of domestic turkeys single genes - hich dictate whole color patterns
and which show simple Mendelion inberitance. Robertson hns described five major
pairs of such allelomorphs, and Asmundsan (1939, 1940) antl Hute and Mueller (1942)
have added others, But Robertson, Bohren and Warren (1943) speuk ns follows of the
relationship Letween the color patterns of the demestic bronze and wild turkeys: “Of
the dumestic varieties of turkeys, the Bronze most nearly approaches the wild type in

color pattern. In fuct, Robertson's data show delinitely that the genetic composition of

the twa is identical with respect to major celot fuctors,” ‘The diflerences which we ol
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serve hetween the plumagea of sifvesteis and the bronse struin are minor genetic dif
ferences, effected apparemly by the summation of the slight influences of many genes,

The ¥y generation tesulting from a sivestris < hronege cross is inteemediate in color
between Lhe two parent steaing, | huave observed severnl grown rosds derfved 1rom
siich vrosses, The tail coverts and recteix tips gre Cionusen Buff, and the degree of
metillic Iebidescence is ftermedinte g well, I the Py ad subsequent generations, seg-
regition oecurs, andd there eanerge variots intergrading shades of plumage between the
twes parent types, ‘This is Mustrated in the curve for unselected hybrids in tfigure 30,
Among the ceossbrevds may be found some bieds that resemble the dotiestic sieadn and
athers that bk very much like sifvesteis, hut the majority ace still imeemdinte in cobor,

Tendencies of bebovior in wurkeys seem to be simlinely inherfted, Hybrids display
eonsklerable variubility in thelr hehavior patterns, always cemering, however, in intee-
muedinte clises between the parent domestic and wild steains, But there is no apparent
fiteedepessdence letween the genetie factors governing bebivdor and those whivh gov-
ern pluncage eolor, Artiicial selection may influence the appearance of plumages with-
ot exerng any appurent influence on behaslor, Plumage coloe can therelore not e
consitdered a dependable eeiterfon of wilidness,

Yerkes' (1913) expeeiments on the isheritance of wiliness in rats, and the results
oltained by Coburn (19225 and Dawson (1932) in simblar studles of mive, all shaw
that wililness aml tameness are herftable characters it these lnborutary mammals, trans.
mitted through severad genetie fuctors, but that there s g0 apparent Jinkage between
these behavioeisms and color or other morphologicel charactees. Specificaily, Dawson
states that in mice wildness is probably independently segregated from sex, atbinism,
pink eye, agoul, brown and short ear. Unlike turkeys, mice and rats display wiliness
as o partinlly dominant character in the Iy cross, but subseguemt recombinations of
genes result dn the majority of the 1, and later bybrids fulling in intermuediate casses,

I'he domestic bronze 1urkey derlves fts coloe pattern from the wild turkey of Mex-
ico, M. g. gallopave, which tn my experience has proved to be fully ns wild as silvestns,
‘The dark hue uf sifvestris is therefore not unly no guarantee of wildness in turkeys, but
Is in no way an essentinl acdjunct of it

MOLTS

Differences in the extent of wmolis in young turkeys.—-The molts of turkeys have
been described in a previous paper (Leopold, 1943}, Certain differences in the molting
procedures of wilid, hybrid and domestic birds, which were reported in that paper, are
reviewed here; some additivnal datu have been added but complete discussion of the
subject is net repeated.

Unlike most gallinnceous birds, young turkeys undergo three siolts befure acquiring
u stable winter plunuge: these are the postnatal snd postjuvenal molts, common o the
Galli, and a “fiest winter” molt, Qnly the postnatal molt Is complete. Some juvenal and
some postjuvenal feathers are retnined through the first winter molt. The Jate winter
plumage of a young turkey, after molting has censed, is therefore a composite of fenth.
ers derived from three distinct molts, The differences in molt found between steains
concern the extent of pustjuvenal und first winter replacement, that is, the relative
number of Juvenal and postjuvenal feathers that are retained through the winter,

In all races of wild turkeys the two distal juvenal primaries are retained until the
bird is approximately a year old (Petrides, 1942); 1 found this 10 hold true for all
specimens of sifvesteis which 1 examined. Domestic tutkeys, on the other hand, retain
only wne distal primary, no. 10, replacing no. 9 in the postjuvenal molt: there were
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‘Table 10
Uifferences n extent of postjuvenal and Arst winter molis bn wild domedde amd hybrid 1urheys.
Nathr 1yl Donmestic

b Relentlon of distal, jJuvenal primarics theough fipt winter
Retalned pelmaties 9 and 10 o 13
Retalped unly primary 10 - 17 19

2. Replacement of postjuvensl wreatsr upper secamdary

wverls in frst wintee mull

No replacement 0 [] -
Replaced 1ty 3 coverts - 4 -
Replaced 4 Lo & coverts i i [
Replaced 7 or miure coverls - - It

5. Replacement of rectrices in first winter mall
Replacedd 2 rentral pain L] 4 -
Keplaced 3 to § pales 4 ] 7
Replaced 6 o 0 gsaire — i 1”2

Hkewise no exceptions to this eale in my materlal, Approximately hall of the hybehd
bieds examined on Lost Teail Game Farm fell In vach category, The data are sutnmar.
fzed in table 10,

The other two differenices In molt concern the extent of the first winler molt, In
sifvrsteis, the postjuvenal greater upper seconcdary coverts are tetained throughout the
winter, along with the secondaries, B In the domestlc birds, part or all this series of
coverts Is replaced in the first winter molt with udult festhers: in the majority of [ndi
viduals, the whole series Is renewed, Hybrids are vaciable in this regard. Of 12 birds
exaniined, five had cetained all postjuvenal coverts, four had replaced from one to three
caverts on eich wing, and three had replaced from four o six coverts,

Similarly, in the first winter molt of the rectrices, only two to four of the central
pavits customarily nre replaced in sifvestris, whereas from four e nine pairs (whote tail)
of new winter feathees are grown fn the domestie wirkey. The hylirlds are agaln inter.
miediste, the majority replucing three to five pairs, Thus in three feather tracts, the
molts of young domestic turkeys are more extensive than in sifvestris, aml in each teact
the extent of replucement amongt hybrid birds is imermediate,

Experimental evidence has demonstrated that feather replucement is controlled by
thyroid hormones: the literature on the subject s summarized by Salomonsen {(1989:
A88). As with breeding perludicity, however, conilicting views hiave leen presented re-
eneding the nature of the timing mechunism that nitiates periodic molting, ‘The maost
recent evidence seems to indicate that changing length of day is the envieonmental
stimulus which Induces molt (Host, 1942), although external temperature may have
stimulating or inhibiting effects on both the rate and the extent of replacement., The
light stimulus probably activates the production of thyrotropie hormaones In the hypo-
phyeis, theeeby indirectly goveening the activity of the thyroid (Bissonnette, 1933),

The points of similarity between this process and the regulation of perlodic breeding
and migration in birds are steiking, In each. the normal environmentul control is chang-
ing length of daylight, ncting, In ways still to be fully determined, upon the pituitary,
Speciiic hypophysen! hormones then induce changes in the audvity of the dependent
glunds ur argans (thyoid, gonuds), We are inclined to uccept as commonploce the fact
that bieds migrate, breed and molt ut appropriate seasons of the year and In accordance
with changes in food supply, weather and events in the life history of each local popu-
lation; yct all these processes are tinied by the delicately adjusted reactions of a single
gland, the pituitary. Consillering this centralized control, it should not be surprising to
find that closely related populations of birds that differ in brewding and migratory habits
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may udso differ fu some aspects of molting. 1t hus been mentioned, for example, that
Wunchard (1941) found distinctions In the molts of 1wa races of western White-
crowned Spacrows, which differed also in migratory habit aod In the timing of the
gonmil eyclea: the migratory furm wimdetoes less extensive molting than the resident
race. Wolfsn Cunpublished dita) has found sinilar differences n the extent of mait
in migratory aml resddent juncos. Miller {1931) describes the variuble extent of the
postjuseaal primary molt in severad races of Logeerhead Shrikes, the migeatory forms
agnin showing the least replacement, Le suggests the existence of “inherent averge
tendencles i some subspecivs to updergo o moee complete primary molt than thit
seenrring in other races,” Variations in molting tendencies and in migratory habit may
have i commuan physiological origin,

Stnce the three steadns of curheys which we are constdering heve are all sesident in
the same locality and are exposed 1o identical envieonmentnd conditions of lght and
temperature, (e differences in nsolting procedure must e inherent in the vatious
strains: § can fod no explanation fur them in eaviconmental imluences, Furthermore,
these distinet 1endencies in malting babit muy well be assaelated phystologically with
uther differences in development and hehavlor, such ax ime of breeding and age of
attaining sexual maturity, Ml are contralled fn the indivldual bied through the en.
thwrine systetn, vl in cach the pitaitary plays o major eale.

Becanse of this common endoceine celationship, §osuspect that differences in plume
age replucement, like differentinl breeding hubits, may be directly associated with the
phenomeni of wildness and domesticity, even thiaigh differences in plonage color
ire mo,

WEIGHTS AND MEASUREMENTS

Sources of data.~"Table 11 presents o comparison of certain physical chneacteris-
tics uf native, hybrid and domestic bronze turkeys other than plumage colur. In this
table all hybrid bigds are considered together and are pot divided inte individual strains:

Table 11
Comparison of gverage tcasurenients (mm.) and weights of wihl, domestic and hy brkd turkeys
Gitnatea lead Thil
Numlnt nl Tarwal [P tamal {rom Weinght
Iype spetimeas Wing [ lemth  dlametes  diameter nostril tean) Spar e The.
Mibutt males
tilvrstrin 24 LX1] 18 io? 191 1no H 261 M4 e
Hybrirl 3 (11 00 tod 1.0 1S o 210 6 183
Dumestle 1 00 0 HL 10 138 0.0 208 2 283
First-yent males
vlvesteds L] LT RY T 158 (FE/] 10.% 16.¢ REY » 10.5
Hyinud hH 408 ng 158 00 125 158 o) 13 3.6
Damestie ] 4KS RE L 150 HN 1.8 0o n LE L ¥
Adult fenuales
shvestris 14 438 108 130 15.8 0.0 110 68— 30
Hy brid 1.3 420 (F&) 128 .13 10.% 3.4 — .- s
Dumestlc t 43 ant 126 130 s 0 L — 143
Fint-year (emales
sitvestehy R 1in RET 128 15.0 L) 10 - — A
Hybrid H 412 m 124 10y 103 34 - —_ 1.0
Domestie 12 L1 Mo 128 182 1.0 153 - 128

18

INumber of specimens sppteciably lesa than Tedicated fn column 1,
A Me speciment uhly.




H} THE CONDOR Val. 40

in must respects the differences between strains were neligible. Because turkeys of
eath sexes continue to grow in thelr second yeor, aml v inales perhaps into the third year
( Moshy and Handley, p, 101), it was pecessary to divide vach sen cluss Inte two age
groups. “Firateyent™ speelmens are those frony 8 to 13 months of age: old older birds
are clivssed ns adults,

It additon 10 my own measurenients of 115 specimens, there are included In
table 11 datn on some Vieginia birds, Moshy ad Honadley (1943: appendix) give
vriginal measurements and weights of 33 specimens of sifvestris. Most of the 21 wild
birds that | examined were museum specimens from varfous paets of the casters Cnited
States, some in fuct from Vieginka, Comparison of the measurenients of these two sam-
ples uf sitvestris shawed 4 close simtlarity i nverages vl dispersion, so it seomed ad.
visable to combine the two sets of gures wherever pussible to obuin o larger sample
of the wild 1ype. The fgures for sitvestris uiven tn the twhle include for the following
measutements both the Virginka data and my own: wimt, Jength of taesus, beard, spur
atid weight, Tall measutements were mut combined, since the twu sets of Agures were
dissimilur anc it was apparent that the measurements were taken differently, A other
figures included fo table 1) gee orfglnal ditta feom Missourd,

Deseriptions of individudl measurements,—Most of the meisurenwsuts were taken
accorcling to the standlard procedures recommended by Bakiwin, Oberbolser wnd Waor-
ley (1931), They are as follows;

Wing.—From anieriur cdye of wist juint to Up of lomgest primary,
Tull --Feom coccyeal insertion of two central feathers to tip of fongest rectrix.

Length of tarsus.—From mid-point of the juint beiween tibia amd metatatsus behing, to
junction of metutanus with base of initldle toe in frant.

Lurge diameler of lorins ~~Anleioposterior dlameter of tarsus at mibddle polnt,
Small diameter of turiu.--Lateral dismeter of (arsus at middle point,

Bitl from nosteil = From untetlor cie of nosteil to tip of maxilly,

Beard —From point uf insertiun in skin to 1ip of byush

Spur,.-From junction of spur with tarus ob inslide edige, (o Lip of spar.

Evaluation of date.~-Statistical analyses were applicd wherever the samples were
large enough to wartunt such treatment {able 12), Taken as & whole, the coefiicients
of variability ar. high, ‘This may be due in large part to the Inidequate samples, but
I am inclined to believe that they reflect also o high dexree of variability in wrkeys as
a group, The domestic bronze straln is represented in these anulyses by only 12 firsi.
yeor females, but this sample, drawn from several different flocks, shows more constancy
than either silvesiris or the hybrids,

The least constant mensurements are beard and spur (in adult males oaly}, aad
hody weight. The lengths of beard and spur are often supposed 10 be good indices of
approximiste age in wild turkeys, Within certain Hmits this msy be teue, but characters
that show as much variability ns my sample indicates are prubably very unreliable age
criteria, Mosby and Handley (p. 9$) previousty have reached this conclusion. Body
weight is highly variable within each group, although again it is most constant in the
domestic strain,

Even the most careful scrutiny of the data in these two tables fails to bring owt
many marked differences in the physical properties of wild, hybrid and domestic turkeys,
By and lnrge these three straing are morphologicnlly quite similar, Length of wing, tall,
tarsus, bifl, beard and spur show na constant dit,erences. Body weight and slenderness
of the tarsi are exceptions.
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Statistical evalvation of measurements fur which suficent duta were avallable

Menstiement

Winx

Tait

Leteth of
tarsus

Laege diameler
nf Larsus

Smadl diameter
uf tarsus

Bilt fram
nustril

Heard

Spr

Weight in
Psianuds

Rody weight.~—1n euch sex and age class the donestic birds ure appreciubly heavier
than either hybrids or native turkeys, Desphte the fuct that weights are highly variable
within cach cluss, the gradient between the domestic and wild types is so marked that
the difference i undoubtably signiticant, T'hus, while domestic and wild turkeys show
similur measurentents of wing, tail and length of tarsus, these appendayes are attacked
on the one hand Lo a plump, well rounded body, “adapted” through generations of ureti-
ficial selection to “table use,” and on the other (o a slender, fusiform body better fitted
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Ty of bint
silvestris, wlull makes
sitvestels, dull femalkes
hyheld, adubt females
hyliricd, Lst-yeur males
by brlt, Vet-year frmales
umestie, Istayrar females

siteesteds, alull tutles
sitvestris, wdult females
bybeid, wilull females

hy birled, 1st-year males
hybrit, st-your females
dumestic, 1st.yenr females

vitvestring, pdult males
sitvestids, wilult female
by brkd, wluk femakes
hybrid, s1-year ntalcs

by birld, st-yvar females
tlomeatic, Ist-year females

sitvesirie, afult males

hy bridd, adutt females
hybell, 19-year miles
hybrid, st-year females
domestic, fu-yrar females

seestens, adult males
hybrid, mdult females
hytald, 1s1-year males

hy brld, 1st-year females
tlumiestic, tsl-year females

silvesteds, adult males
hybrich, adult femakes
hybirkd, Qsteyear mabes
hybiid, 1ai-year females
dutpestic, 1st-yoar {emales

silvestehr, milult mates
silvesteds, afull males

vifvestris, mlull males
sifvestris, aduit femate
hybrid, adult femaies
hyhthl, 181-year males
hybried, bat-year females

Tabte 12
Numbee ol Mean with
speclinehs stamband eerm
2] $485.8
12 Jig=?
17 ~104:8
1w ELLE
1.} 12438
" 41522
[ Ry EL
L 3oS::n
17 Abed
1% UL AR
8 Jizzd
[} dlo=xs
4 | UTE
1 10x4
13 1252
? 1582
1n IH=2
12 115=1
Q LA
18 1712
H 00x4
2% L
12 I8t
L 1ot
18 s+t
h 128+
19 10441
1 1oz
9 Mnl
(13 AME ]
4 2782
2 PAE )
12 183+t
10 el
0 M2
14 il
° 4032
11 Nox )
17 [RE.ER)
2 Tox:2
12 12822

tomestic, ist-yrar femates

for an active wild bisd that must run and ly for its life,
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T'he welghts of the hybrld birds are distinetly closer (o sityestris than to the domestic
strain. As previvusly mentjoned, the Lost ‘Trail hybrids have teen selected for small
Lody size as well as dark plumage color, nnd birds of this steain compose the majorhy
of the hybrids Included fo the sample. Selective brewding for budy size hus generaily
succeeded in simulating the wild type, as in the case of plumage color, still without
affecting the degree of wildness of the strain,

Longth, stendernvss and color of tarsus—-1t Is commonly stuted thut wild tusheys
have longer legs than domestic binds (Mosby and Hundley, p. 90 and others). The
measureinents nf the tarsi given here do not beae this out, But the tarst of wild birds are
uppreciably more slender, which makes them appesr longer. In both diameters of the
tarsus there s a gradation in each sex and age cluss from the stout bones of the domestle
bird through the hybrlds down to the slender wild type (table 11), The tepetition of
this puttern and the magnitude of the differenices between the means seems to establish
the signiticance of this geadation, despite some variability within classes. Other bones
of the leg were not measured, and it is possible thut the longlimbed uppeatance of
sitvestris may be traceable to the femur or tibin, although § think the slenderness of
the tarsi i largely respunsible.

The tursi of svestris are normally some shade of coral red. Wear aml weather fade
the color amd add a grayish tinge, When the taesal seales become lousened, prior ta
sherkling, they appear silvery gray and obscure the tndeelying pigment (Flrnie, 1935;
Petrides, 1942; Mosby and Handley, 1943)., The tarst of domestic turkeys are black,
purplish black or sume shade of dusky gray. As In silyestris, the color is obscured by
wear and Is partly concenled when the seales are lovsened. Hybrids may show all stages
of intergracdntion in tarsal plgrientation between coral and black, By and laege, the
Lost Trail birds tesemble séfvesteis in tarsal color, which again is due to the influence

of selection; trsal coloe is ane of the sinor morphntogical criterin used in culling the
breeding stock.

Tu summarize, of the various body measurements presented here, only slenderness
of tarst and body weight appem to be signiicantly difterent in wild nind domestic tur.
keys, There is also u difference in tarsal color, ‘The Lost Trall hybrids resemble sifvestsis
in weight and In tarsal color, but are intermedinte in tarsal dinmeter, which, as for a= 1
know, wax nol sed us a crlterion of selection,

ALCONDARY SEX CHARAUCTERS GF TIE HEAD

Wattles, caruncles und skin pigmentation—The fleshy wattles and caruncles an
the head and neck of male turkeys are the most obvious of the secondary sex churacters
. in this species. Wild and domestic birds differ in the degeee of development of these

appuriensnces ancl in the nye at which full development occurs, Mybrids are Interme-
dinte in both respects. .

There are scasunal variations in the color and size of the head wattles in an indi-
vidual gobbler. During and fillowing the breeding seazson the appenrance of the head is
yuite different from thut during the winter, Furthermore, as the bird struts and gobbles
in spring the contractile watules chunge rapidly in size, shape and color, Because of
these sensonal and momentary changes in the appearance of the individuat gobbler,
Mosby andt Handley (p. S8) adopt the attitude that differences in the cotor and watyling

of the heads of wild and domestic birds are not significant. 1 think that the differences
are of cansiderable signilicance.
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FIRST-VEAR MALES ADULT MALES

OMEATIC

Fix, 31 Comparative development of seronlary waunl charsco - on hewds of male
native, hybrid and domestic Wurkey s, These sketches, taken from photegrapbs, deplct
heads in winter eonddition,

Comparisans aze best made in mid-winter: at that season the eolor and appearance
of the wattles, caruncles and areus of bare skin are quite stable In an individual bisd
(see fAgure 3t):

M. g sHvesieis, ddult males.—Frontal watthe conlcal, blue; threat wattle small or alwent, blue
when peesent ; smonth shin of head and neck blue: small red warts wnd carunculated tidaes present
on sides and back of neck; larxe curuncles of lower thyomt bright red: scattered Wults of hinute
feathers on dorsal susface of neck and oi chin al upper thiowt; frontal wattle heavily tufied with
pubescent feathers.

Firit-year males.--Frontal watlle smail, wart-like; throst watitle small or absnt, blue when
prrsent ; smoath skin of head aodd neek blue: Kattered red warts prosent on ddes apd taek of necks
small red caruncles on luwer throal: dusky pubescence (postjuvenal feathers) over whaote head except
teglon atound eye.

Femalres, —Fronlal wattle wart-dike; throat wattle Jlsent in first-ytar birds, small or atnent In
sdults, blue when prresent; head and neck blue; scaltered ted warts on neck and lower throat may
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appwear In ardults; & baned of dusky brown feathicrs extends up ack of neck and over head o fruntal
wattle, dushy pubsecence uf head and neck denser in fiest.yeat females than in males; pubescenee
sparse in atlult females,

Lot Tral kybrbds, Adult mles—~Frontal wattle langer than in slvestele, conleal, wsally ral;
thruat watthe moderstely laee, usunlly red but may be partly Blue Cantetlonly, umler ching; shin ol
face amil crown ped s smanath skin of back of head amil neek blue: red warts sl carunculated hdzes
ahundant on sides and back of neek; latee earunckes of lower thtoat helght rel; seattered it ol
ldesute feathers distributed s in slyesten, but ssanser,

Fiest-xear maler - Slmilat o adult males, but wiltles and caruncles are smalker, particularly the
caruncles of the lower throal ; ead more pubescent than in adulis, patticulatly in frontal regfon aml
ot back of neck, bul plumare much spatser than In sifvestels,

Females. —Frontal wattle small; theout wattke usually prewnt, variable in siee: color of head
and neck may be all blue, with red only on throat and throat watile, or predomitanily sed with
Blue canfined 1o ack of head and neck ; plumage of head es abundant In both youmne sod adult birds
than in siigesteds; head plamane usually bufly eather than black,

Bomertic bronge. Adult malry- -Frontal wattle lange, often fabilng forward instead uf standing
etect: throal wattle mawlve, carunculsted wnd bright red; head all red exrept strips of blue <kin
between heavy earunculated Hives of shies and back of neck; carunculation of frontsl and faclal
tegluns common, thouth not universal; masive red caruncles on luwer throat: few hirsute feathers
on bark of neck and on frontal wattle

First-yede males - Practicalls idontical with adult males,
Females.—Frontad wattle small, though lantes than In sifeeatrin; throat wattle large, red, often
sparsely rovered with bufly Gathees; bead al) red except for Dlue strips belween carunculated rhltes

on teck; theaal catuncles present but small; head plunuite spatset than in sfvesteis, bully in color;
firsty eur females sinlar L welults, byt with smalfer wattles.

The exsentind differences between strains may be summarized as fullows, The wat.
tles and caruncles of domestic turkeys are much larger and more highly developed than
in sifvostris, Youtg domestic males, atibl less than u year of age, have these secomlary
sex churacters fully developed, whereas firsteyear wild mules can scarcely be differen.
tiated from hens of the sume age. The heads of wild turkeys during the winter are pre-
dominantly blue, thuse of demestic bieds predominantly red, The head plunage of wikid
turkeys, particularly of firstsyear specimens, bs much mure abundunt than that found on
dumestic turkeys, Hybrids are highly variable, but in general are intermediute between
sifvestris amd the domestic steain in the degeee of development of wattles, caruncles,
hemd pubescence and pigmentation. and in the rate of growth of the head appurtenances
in males,

T'here is also an appacent difference in head shape. The heatds of demestic tuckeys,
particulatly of males, appeat to be more rounded than the slender, angular heals of
wikl bircls, due perhaps to the thickened, carunculated tissues that cover the skull,

Sexuad development in young males.—Theee ts an obvious relationship between the
ae of breeding and the develupment of secondary sex characters in male turkeys of
the different strains. Young domestic gubblers are capable breeders before they are a
yeatr old, und their head wattles ure fully developed in the course of the first winter,
Fiest-year wild gohblers are inuctive Lreeders and show very Hutle development of the
secandary sex eharaciers. Laboratory experiments with the domestic fowl huve demon.
strated that breeding behavior and the development of male secondary sex characies,
such as the comb on a rooster, result from the production of sex hormones tn the testes,
The initial developrient of the testes, however, {s induced by gonadotropic hurmones
released from the pituitary. The slow sexuat development of young male wilkd turkeys
is thetefore probably anributable in lack of secretion of the gonadotrople hormone In
the hypophysis and subsegquent lack of growth and secretion of the testes, Young do.
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mostic tales, on the uther hand, are mature In every sense of the word before thelr sies
spring. which suggests varller hypophyseal secretion wd earlier testiculat development,
This presumed differentinl endocrine activity shoutd be checked in the laboratory ; |
was utiitble o do so, primarily because of a luck of specimens.

Seasonel and momentary chunges in head color—Both pignents and clrealating
hlied contelbute to head colue o turkeys, ‘The height targuatse Dlue i3 cleatly o pig-
tmept. The red colog s coused by visible blod creulating near the skin. Mier death,
the red wattles and throat cavuncles fude immedintely 1o whitish blue, tndicating
dralping uway nf blwd,

During the speing galibling seunsn, the watties of audes (atl types) expued o stee,
The heads of wlult wild gobislers alss develop more red and may be entieely ted by
Muy. Even young wikl gobblers show a small wattle and some ted on the throat, These
alrersations corresposnd fn point of time with the peried of recrindescence of the gonwls
wil with the consegquent increased secretion of testiculur hormones: they ace foubtles
caysed divectly by the sex hurmones, Similar changes vecur in the facial *roses” of the
Rock D'tarmigan ( Lagopus matus) (Salomonsen, 1939) and in the “eychrows’™ of the
Rungatian Partridge (Perdix perdix) and the Prairie Chicken (Fympanucnus cupitdo)
thyring 1the mating sewon,

When o mole qurkey §s steattlag, the calor of the pate and frontal segion of the head,
il the shape of the fromal wattle may be altered apparently at will. .\ red crown may
Change o whitish blue in a few seconds during the strut and then revert to ral again,
This is undoubtably sccomplished by the pinching off of the arterinl Bl supply dur.
ing the contortioa of stratting, Similarly, the frontal wattle may be changed from the
turgith, tedd, conleal structure to the pendant Blue form by an altered Blood thow.

The return of the wattles and the head coloring to winter condition oveurs slowiy
iy the male tirkey, An adult wild gobblee’a hewd mny remain predominantly red until
September, The red color and characteristie flabbiness of the wittles in summwer an
eommuonly ascribed by Qzark hunters to the heat, The gradual regression of the testes
angl the slowly dimintshing supply of sex hormones may be another contributing couse
of this tonditlon,

These fluctuntions in the uppeatance of the head of an individunl bied in s way
invalidate the distinet differences between the vatious strains,

RELATIVE 812 OF HRMN AND CERTAIN ENDICRINE GLANDS

Fhe work of Crfle—~The relative development of the bratn, heart and endocrine
Rlands in animaly of widely different habi, was made the subject of exhaustive study
by e, Georie Crile 15941), As o basds of comparisen, Crile vsed the matio, organ
welght budy welght, confining his direct comparisuns, however, to forms that were
regsotiubly sidlue in body size, There are obvious dangers in deducing tee functionat
performunce of orguns from gross weight alone: hevertheless, so great were the differ.
ences found between various animals that many of ks carcelations are undaubtediy
saund.

Some of Crile’s conclusions are ag foltows, Attimals that depend upon endutnnce in
Pursuit ot escape, such as the woll and the caribou, have relatively lerge thyrold glands,
Through a high output of thyroxin these well developed glands permit 2 high, constant
fate of metabolism and hence a high expenditure of energy over u period of time, Strve.
tueal features and dependent physiological processes are adjusted to this type of activ.
ity On the other hamd, animals which depend upon a rushing attnck, or conversely upon
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a sudden dash 1o cscupe, such as the cat and the mouse, have relatlvely lurge acdrennl
glunds, whose autput of adtenalin permits the espenditure of “outburst enerwy™” {see
Cunnon, 1932), Neither the cat nor the mouse has endurance: in both, the thyrokls are
smal} relntive to adrens) size. I1n o bird Nike an sccipitrine hawk, the whole braln-heart-
thyrold-adrennl-sympathetic system is better developed than in a vulture, Although
1 fnd some of Crile's theorles of “Intelligence, power and persotnlity™ in animals hard
to accepl, particulatly those concerntog “intelligence™ in bird bebavior, the basic relu-
tionships which e points out between relative orgun develupment and activity weem
to be well founded.

Of purticular Interest here are Crile's findings on the effect of cagtivity and domes.
tication on bealn and endocrine development in animnls, Domestic birds and mummals
as o group are ducite, slow moving, and of trangquil temperament, relative o similar
forms in the wild: as o group they are possessed of appreciably smailer brains, thyraids
and adrenal glancds than ure the wild forms, Speaking of the domestication of the barn.
yard chicken, he says: “When man desires n greater number of eggs from a hen, .. .
he Lreeds fur tangullity rather thun temperansent, "To produce tranqguility, he {unwit
tinply | breeds toward a smatler beain aud a sodler adrenal-symputhele aystens.” His
welight ratios for domestic chickens show smaller brains and adrenals thun were foumi
in any wild bieds from passetines to ostriches,

Dissection of turkey chicks—Following Crile's fden, 1 made u serles of dissections
of wild, hybrid and domestic turkeys, to determine the relstive developient of the
encrgy controlling organs In the three stralng, between which we have alreacdy noted
many differences in behaviue, For a number of reasans it seeined best to study the organ
ratios in juveniles rather than in adults. Foremost among these was the fact that dif.
ferences found in newly hatched young coutd without qualification be considered In.
hetent, wherens differences in adtennl development, for example, between adult wild
and domestic turkeys might he purtly the result of unequal physical exertion or other
environmental influences. My dissections were pecformed on 40 Juvenal turkeys be-
tween the ages of S and 13 days. Of these, 4 were hative turkeys ubtained by hutching
eiges taken from a nest on Caney Mountain Refuge, 22 were hybrids from Lost Trail
Game Farm, snd 14 were pedigreed domestic bronze poults purchased from o comser-
clal dealer. In addition, | dissected (our, year-uld male specimens of the hylirid strain,
but comparable wild and domestic specimens were not available, and the data are not
used here, i

Through the courtesy of the University of Missouri Poultry Department 1 was
permitted to keep the 40 chicks in a browder on their experimental furm. ‘They were
fedd starting mash and cared for along with newly hatched chickens in the same build.
ing. All were toe-punched ta identify the various strains. The four wild chicks were dis.
sectedd first, since they were a week older than the hybrid or dumestic birds. Dissection
of the 36 remaining bitds uccupled nine days.

‘The chicks “were killed by pressing Lhe thoracic reglon between thumb and Torefinger. Immeonllately
fullowing death, body welghis were taken. Digecthon proceeded as follows: The atufominal cavity
was opened apd the viscer were removed. The adrenal glands, vhible behind the gunads, were dis.
sected aut, placed on a dry waleh glam, and cleaned of sccessory tipue; & binocular micrincope was
used during the cleaning process. Contact of the glands with the dry watch glass removed Lhe excess
Ruids, The two Adrenals wete then placed in & glass-stoppered bottle and weighed tu the hundeedth
of & millixram on & Traumner anafytical balance sensitive 1o .02 milligrams. The welghts ace given
here (table 13) to the tenth of & millligram. The glands were preserved in Buuin's Axative solution,

The ribs were then ¢l so that ihe Mernum could be rabsed 1o & vertical posdtion, exposing the
thoracic cavity. The two segments of the thyrold were removed, cleaned, weighed and praserved ms
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wete the midrenals. 1 found the thyrolit dissectlons exteemely difficutt, because of the sttachment of
the wlanids tu the paeathyenids aml the thymus, Part of the thyroid welghts, including those of the
four Wil specimens, had 1o be discanded because of oot disseetivn,

The brain wis removed by pecllig away the skull, stastine at the eye sockels. A palr of heavy,
blunt palnted furceps was foutid 1o be the most useful wol. When the braln was exposed fram above,
and Trom all sldes, i was severed from the spinal cond at the posteddor eatremity of the dorsal groove
an the roof of the tedulla, Miee the optic sod other crankad nerves were clpped, the brain coull be
remwved aedd weighed, The phiultary gland was then cadily remuved. After weighing, the Uraln and
pituitary ads were prosceved In Bouln'’s thyld. Histotogle studics of these structures are contemplaied

Sb i later date,

Compurison of brain and glund weights.—=Tuble 13 lists the 40 birds dissweted il
the welghts of the Taxly, brain, adrenals, thyrofds and pituitary glands of cach, Figs
ures 32, 33 and 34 show fur the brain, and for the adeenal and pituitaey glands, the
individunl weights expressed as pee cent of Dudy weight and plotted against age; the
thyrold weights are not shawn in the graphs, because of the incompleteness of my data,
simply plotting the gland welght against body welght was a satisfactory method of
cumparing the relative sizes of adrenals in the theee strains: but In the brain, ikl o a
lesser extent in the pitudtary, proportionate size in relation w0 binly welght falls off rap.
iy as a chick gets older, and for accuracy it was necessary to constder age us o variable,
‘Pherefore. o maintain uniformity of treatment, all three series of welghts are shown ip
the figures as pereentage of body welght, plotted on age, “The sexes are not separated
in these compilationg, Mthough Juhn and Mitchell (1929) Tound slight sexuat differ-
ences in the sjze of hieain and thyrofds in adalt chickens, | could detect no such differ-
ences in the juvenal wurkeys,

(1) Body weight —AVill warkey eges are smadler than those of the domeste wrkey,
antl the chivks Hkewise are smaller (Gerstell and Long, 1939). "The bexly weights shown
i table 14 bring out the difference: in this sample, the domestic chicks average 27
per cent Beaviee than the juveniles of sifvestris; the hybrids are intermedinte in budy
weight, In {nteepreting these welights, the vasioble wes of the chicks must again be
considered. ‘The four wild birds were 10 and 11 days old, whereas the hybrid and do-
mestic specimens ranged frony § to 13 days of age, many of them being in the younger
age clusses, When anly the txxdy welghts of birds approximuting 11 days of age are
considered (see table 131, the difference between the wild and domestic stealng is even
greater than indlcated in table 14,

(2) Brain,—Crile was not the first to detect the reduction in brain size anong do-
mesticated animals, Darwin { 1876:134), o his indefotigable investigations of varlation
in animals, found that the brain capacity of a domestic rabbit's skull was 21 per cent
less than that of o wild rabbit of similur weight, As between several domestic varietics,
he reported that the Angora breed, “which s said (o differ from other Lreeds in being
quieter and more social,” had the smallest brain in proportion to its body size. Darwin
explnined the reduction in brain size in the tame strains on the basis of his familiar
theory of use and disuse.

Donaldson (1915) gives the average weight of the brain of a 400-gram male wild
Norway rat as 240 grams. Comparable specimens of the laboratory albino rat were
found to have a brain weighing on the average 2.05 grams. The difference here is 17
per cent.

Exaipination of figure 32 discloses » definite difference in the relative size of brain
in wikl and domestic turkey chicks, The brain bs consistently largee in the wild birds
when measuced as per cent of body weight, and there is no overlapping in this regard.
Even when actusl brain weights are compared, without allowing fur the 27 per cent
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. Tuble 3
Weights of body, biraln and certain emducrine glamls
"u?:m S A Haly e T aerokds Viulvary
Wil mhyn froen uncy Mountain Refuge, mm lmnty. Mlwaudl
‘182 F 10 500 1.706 0160 - 0018
1% 13 1 s09 'AI8 n122 - 0010
14 M i 594 1.9010 an - 0013
(K1 M " 521 (kad) 0104 - 0016
Sy hebd surheys from Loat Tosll Game Farm
(k1] F s 408 1548 0131 - 0031
138 M ] 1N 1094 (L] —_ -
1t ¥ [} 0.1 1.0 Q101 —_ 0014
142 ¥ [ 553 1.007 008 - 0012
147 F ; 494 1513 0138 0082 0018
149 ¥ H 400 1.087 0140 0008 0GI
150 M ) 498 1807 0148 004 0014
(L)) F 3 741 1303 o 0004 0014
! 182 M ] ot 1940 o1 0018 Qol?
153 M 8 LA ) 1o 0157 0044 0014
186 F 4 560 1.804 0118 0% 0013
15? ¥ 3 o022 1.700 o4y 0084 0014
158 M 10 odd 1.048 044 D0se ons
150 F 10 6.1 1048 0143 L0048 0015
162 M 11 T4 2,011 {111 ons?y £01e
163 ¥ 1 olo 1947 0138 0010 0066
104 M H Ho 201 0108 004 0017
162 M 1 30 1070 0124 0048 0013
168 ¥ 1 e 1,088 o 0048 0017
H . F 1 623 . 2008 Oi43 D040 .001b
110 ¥ 1 o 19013 UIRF 0087 001
It F 11 104 1.900 A 0043 0013
"Damestic beonse tutheys

PR F ] 630 1.528 000 -— 0016
139 F [] 0.7 1500 0089 - 0013
140 F H 68.2 1.530 0009 — 0014
143 M ? 9.2 10610 0100 —_— 0011
- M : 0.4 1.600 . 00% - 0010
148 F 8 R 1488 ols 0082 001
146 M ] (2% L744 o112 0043 0011
48 M 3 0s 1.804 Ot 0048 0014
154 ¥ 9 590 LOIR 0008 0044 0011
150 M 1 %03 1.787 0143 0061 0018
N 111 F 1l 810 1.4 a1is 0041 0014
s ) . 168 F 12 185 L7173 0100 056 001G
E ) , 100 M 12 M2 18] 015 0080 0020
122 M 1 8. 1.933 0138 004k —

difference in body size, the brain of the average wild chick Is Jarger (table 14, parn 1),

The hiyltids are much more feregulae in thelr distribution than the comparable sample
. of domestic specintens, The majority are intermedinte in brain size, but the extremes
. overlap the averages of the two parent types.

(2} Adrenals.—Figure 15 shows the adrenul/body welght ratios. In the domestic
strain, adrenaf size is very constant at about 0.015 per cent of body weighit. The adrenals
of the four wild birds average 0.032 per cent of budy weight: proportionately, they are
twice the size of the glands in domestic chicks. As in the case of the brain, the actual
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nudrennt welghts of sifvesteis exceed those of the domestic bitds, even when no allowsnce
{s mnde {or bidy size. ‘The hybrids are varisble but intennediate in adrenal size.

(4) ‘Thyralels.=-The thyrold welghts of 18 hybrid and 9 domestic chicks are sum-
marized in table 14, I find no significant difference between these samples, bt owing
to the inndequacy of my duts, no conclusion cun be reachied. Further dissections will
linve to be mucde o ascertaln the compasative deveivpment of this gland.
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Fix. 32. Beain welghts, expressed ms per cent of bady weihit, in native, bybrd and do.
mestic turkeys.

(5) Pituitary.—Figure 34 compnres the pituitary/budy weight catios. Because the
pituitary is so small, varfability in weights within a homogeneous sample, as for example
in the 14 domestic bicds, may be due more to mechanical difficulties in weighing than 1o
nctual differences in size, The differences between pituitary weights are measured in
ten-thousandths of a grnm, and minute errars in the use of the scales appear large.
Desplt= variability within the samples, there Is a significant difference in the proportion.
ate size of the gland in the three strains, the largest glands again occuring In sifvestris,

Subject to the inaccuracies inherent In aversging samples of different size and of
different age distribution, the following stmplified figures ure given which summarize
the extent of divergence in brain and endocrine development. In terins of per cent of
body weight, sflvestris exceeds the domestic turkey by A5 per cent in brain size, by 101
per cent in adrenal size, and by 50 per cent in the size of the pituitary, In each instance,
the hybrid chicks are intermediate.

Table 14
Average relative wetthis of the braln and endocrine slands In wikd, hybrid and domestic turkey chicks
Strain Numbet af Bedy Hnin Adrenals Thyropds Phultary
specimens weight tneomplete data)
L. Aversae weighis (s grams
Native 4 5.6 1,802 o7t -— oz
Hybrid n 63,2 1866 0138 0048 0018
Domestic 14 10.7 1,088 0100 0048 0014
1. Welahts eajitesaed a9 pet cent of body welght
Native 4 100 328 0820 —_— 00
Hybrid 2 100 ol 0124 0076 0023
Domestic 1 100 P 0184 - 0008 0010
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adrenals and brain—Nery little ix known of the

relationships Letween the brain and e adreny) glands during the perlod o budy
growth. Hoskins (1933} discusses the possible develupmental interdependenze of these
vrgans in o human rmbryo, He states: *“There §s o rare fets) anomaly in which, when
the infant is born, it is found ta be without a brain. For some eeason, sot at ol under-
stood, the adrenal cortex . . . also is lacking or very smull.” ‘The medviila of each adrenal
is derivert embryologleally from nesvous tissue, namely from o owdified sympathetic

ganglion,

An appareni correlation found here hetween the welghts of the beain and the adren-
als in individual domestic turkey chicks may be of some siguificance (figure 33), There
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Fix. 34. Pltultary weigits expresed as per cent of bo I) welghit, in native, hybrid and domestic
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Fig. 35, Uraln ant weeenn? welgthts of 13 domestic bronee tuekey chickst all welights are in
' gramy, Within this sampte, the covficient of correlation between the welthis of the braln
and wdreatly in individual hinds is 640 = .180,

Is a distinet paralielism in the “ups and downs™ of these welghls, which is guite inde-
pendent uf body size. The data were plotted on a scatter graph, und the cofficlent of
correlation determined us 6306 £,159, which is relatively high, No similar cuorrelation
exists between any of the viher paired weights, even pliuitary and brain, What the re-
lationship between the adrenals and brain may be, L cannot say, This point has only
an indirect bearing on the present problens, but it is mentioned for its possible Interest
in the field of experimental embryclogy.

DISCUSSION OF ANATOMICAL AND PHYSIOLOGICAL DIFFERENCES

We have seen thut wild, domestic and hybrid turkeys differ functivnatly in a num.
ber of respects and anatomically in several athers. 1t Is now possible to polnt out one
or twu ways In which structure and function may be interrelated.

Of the anntomical differences, the most significant In explaining differential be-
havior are those relating to the comparative development of the brain and endocrine
glands. Since the nervous amd endocrine systems jointly excrcise almost complete con-
trol uver the functiuning of an urganism, the possible effects of differences in the de.
velopment of these two systenis upon behavior are obwious. ‘The larger size of the brain,
adrenals and pltuitary in sifvesteis undoubitedly hus a bearing upon wild behavior in
the individunal bird, The following example, while largely speculative, filusteates one
way In which this may operate,

‘The freezing reaction in wilil vurkey chicks is induced by a nervous stimulus trans.
mitted to the hrain through the ear or eye; the stimulus releases an innate or instinctive
action, Belng a “fenr” reaction, it {s almost certaln that the sympathetic as well as
the central nervuus system is stimulated. Stimulation of the sympathetic system is
known to release n “charge” of adrenalin, the size of which mny well be dependent upon
the size of the adrenal glands, us well as upon the strength of the stimulation. ‘The re-
sulting action of the bicd, which Lorenz would cail the innate perceptory pattern of
behavior, might therefure be affected by (1) the inherent neuron pathway stimulated,
(2) the strength uof the stimulation, and (3) the amount uf adrenalin secandarily re-
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teases, 1t dloes not seem ton G wfiekd t point out that a vielent fear reaction in lumans
often s evidenced in *freezime.” the cause of which is primarily o steong stimulation of
the sympathetic system,

The failure of domestic chicks t display a simbtne reaction might be due to n dutl-
Ing of the senses of perception, that is to o weaker initha) stmulation of the centra)
nervous system by the danger call of the hen (connected perhaps with the smatler size
uf bradn), amb o to a lesser amount of adrenalin released when the sympuathetic net-
work {8 secondarily stimulited, Ditferences in the fear reactions of adulis niuy be simi.
larly controlled. As previously stated, this is specolative reasoning and presents anly
une pessible way In which the differences in beain and wlrenal development mighe affect
behuvioe,

‘The impoaeibllity of predicting Wand activity from gland size, however, is broustht
out when we consider pituitary functions, The pituftary has been shown to contrul the
time of breediog and probably the initiation of molting bn birds, [n earlous liboratory
animals, and in man, the initiation of sesual development s known 1o depend indicectly
upun pitultary activity: the ssme ks probably true uf birds, As regards these three physi.
ofogical functions, we have seen that the domestic turkey: attalis sexual maturity at an
eatlier age, breeds eaelier vach season, and undergoes thore extensive molting during
the first year thun does silvesiris. A possible explanation Is that the hypophysis of the
domestic Wwrkey has a lowwer threshodd of stimulution than that oceurelng in the wild
bied. Although an caclier response of the giand to environmental nmd imerpa) inlluences
is Indicated, there is nothing W suggest lessened hypophyseal secretion, even though
the pltuitary in domestic birds s smaller than in sitvestris,

I limit my conclusions, therefure, W the following. Wildness in turkeys Is inestric.
ably tied up with the functioning of the central and sympathetic nervous systems and
with the secretions of the pituitieey and sdrenal glands; the thyrold may well be in-
volved alus, Demonstrable differences i the size of the brain and of the glants doubt
less affect theie function, although in precisely what ways cunnot be stated, Differences
in function may well be present that are il reflected in slze. Bul in these twn coutdi-
natedd systems of physiological control must Jie the fundimental differences between
wildness and domesticity. ‘The next steps toward understanding the actual interrelu-
tionships between horisones and sieevous impulses, as they affect behuvior in turkeys,
will of nrcessity be experimental in nnture,

Of the other anatmical differences in turkeys, plumage color probably has no re.
lativn to wildness, anid body size and the churacteristics of the tard may likewise be
of no significance, The niture of the head ornamentation in males, and the age at which
the wattles and caruncles reach full development, are significany us surfoce reilectiung
of physivlogical processes going on within the bied. The extent of malt in young spect-
mens has a similar value, For those who seck external manifestations of wildness in
turkeys, I would suggest the limited molts and the limited development of the secondary
sex characters of the head as the most likely criterin. At least, these are visiltie char.
acters which 1 have found consistently associated with wild behavior,

CONCLUSIONS
ENVIRONMENTAL ADAPTATION IN TURKEYS, AND THYE INPLUENCES OF
SELECTIVE YORCES
Wildness as an adaptive condition~~Wildness was defined early in this report as
the sum of the various behavior patterns and other inherent adaptations which permit
the successful existence of free populations of turkeys. According to this definition, the
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anly (wll measure of wildness Is the relative success of estallished populations. 1 reiter.
ate this canvept here, Wildness ix the inherited condition by which turkeys as individ.
usls, and collectively as populations, sre adapted to live suceessfutly in n natural en-
viropnment,

0 attempting ta explore the complex nature of this adaptive condition by wirkeys,
I have compured vatious chardcteristics of AL g, stfvestris, of which free populations
ure demonstrabily successtul i the Ozacks, with characteristics of hybrid und domestic
turkeys whose populutions are partially oF enticely unsuccessful there, Differences of
swveral types have been shown between individuat bicds of the three steains, Sonwe of
these sppear to have no fundamental relation e wildiess; color of plunuge, body sice
unl characteristics of the tarsi seem to (] in this category. ‘There are other differences,
the sigoificance of which ts not etear, as for example the differentio] Nocking habits of
wilet and hybrid birds, In wint ways sexual segregation and size of flock are assoctated
with the wild condition T cannot sy, But the majority of the peints of distinetion
appent to be connweted, dircetly or indirectly, with relntive wildness and domesticisy,
In review, these concern the following toples: (1) wasivess and Wlerance of disturb-
ance: (2) the age of attnining sexun] maturity, and the related development of see.
unilary sex characters in maless (3) the timing of the breeding cycie; (4) behavior of
hens and chicks in response o threatened danger, and the differential behavior of
chicks in the luboratory (as shown in the expertments of Gerstel) and Long); (5) the
extent of molts in young bisds: and (6) the relative size of the brain and sume of the
endocrine plands, ‘FPhis Hist of differences ie indeed heterogensous in chatactee, It is
doubtless incomplete, presemting anly o few, perhaps a small percentage, of the actuad
differences that may be found o exist between the wild and tme steaing, The hetero-
reneity of the list reitects, in fact, its incompleteness.

Elven thauih iy data gre scattered, the fundamentad distinction between the steains
hus been quite clearly indicated, Wildness and domesticity are two teritable, physio-
logical complexes: their dissimilarities stem primarily from differences in the form and
function of the nervous and endocrine systems in the individual turkey. Certuin re.
sultant diffceences in behavior buve been shuwn to affect the survival of both young
and adult bieds; these chstinctions are therefore of aduptive sianificance, Differences in
molt, in age of maturity, and perhaps even in focking habits, 1 interpret us non-adap-
tive, secondury minnifestations of the significant physiolugical compleses. Such non.
adaptive expressions of Internal conditions in themselves probably huve little i€ any
bearing upon survival, but they may be useful “indicotors™ of the nasxciated adaptive
functlons in behavior,

‘T'he wild condition is not only fuvorable in the evolutlonary sense to free-living
populations~Iit seeins to be immedintely essential, Birds so endowed follow a pattern
of behavior that promutes the survival of the individual as well as of the race. Wild
turkeys are wary and shy, which are advantugeous charucteristics in eluding natural
and humnn enemies. They breed at a favorable season of the year, ‘The hens and young
automatically react (o danger in ways thut are seli-protective. Reproductive success i
high, Collectively these und assoctated actlons and reactions literally adapt the native
wild birds to existen . .n their ancestral environment, As a consequence, we find that
papulations of sifvestres are tenuclous and thrifty under wiversity and are reudily re-
sponsive to protection and management. '

Birds of the domestic sirain, on the other handl, are difierently adapted. Many of
their physinlogical reactions and psychological characteristics ure favorable to exist.
ence in the barnyard but may preclude success in the wild, What Crite calls the “tranquil
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temperament” Is ane of these, ‘Urancuility Is doubtless an asset in domesticated Nocks
but may be a highly defeterious character in independent popufations that are exposed
to persching and predation, Other ypes of nate n-uulnm. such as the carly period of
breeding, may be of equal importance in lmiting the natural productivity of free popt-
lntions, Eaely breeding is considred an advantage o commerctal warkey furms: it is
even selected for (Astoundson, (941 ), But fa the wild, the advonced reproductive eyele
throws the peelod of hatching into coul weather and a thise of possible food slmrmm.-
that nury sharply delimit Juvenal suevival, Domestic tutkey chicks seatter ruther thun
hide in response te the warning note of the hen: further losses of young to predution
iy restlt froms this dissdvantageous reaction, In such wiys as these ure domestic tor-
keys physiclogically maladjusted to esistence in the wild, And, as we have seen, they
e it 8o exist,

Forces of selection operating mn captive hybrid stocks—QOne Important point te.
darding the degree of wildness in hyhrid stocks remains to be explained. The bybrlds
in Mizsouri have leen shown 1o he intermedinte between sifvestris and the domestic
strain in nearly all aspects of anitomy and behavior, Ouly in some exteenal taephio-
hugical traits do they closely resemble sifvestris, and these have no treatiog on selative
wildness. I their veologivat relations, hybeid paputations are alse intermediate, Under
complete protection and in favorable environmental condithons they persist In low
density populations, which the domestic steain s unable to do, but they are far less
thrifty and productive than are native populations, For all practical purposes we can
cunsider the hyheids ltle more than hall will,

Returning to the breeding method by which these stecks huve been derdvnd, it was
stiown thut the Lost "Teait strain had passed through ten suceessive generations of back-
crossing 1o wild-living gobblers, which theoretically should render the present stuck in
vxress of 99 per cent wild. A purtlal explanation for the fallure of the wild pen breeding
plan actually to derive this bigh degeee of wildness bus been offeredd, namely, that some
of the gobblers enticed into the pens were themselves hybrids, Yet in my opinfon this
is not the full explanation. A large bumber of the breeding manles were, if net pure
silveseris, shil} perceptibly wilder than the hens, Some additionad factur is involved,
| gumtulate that the mixed stk on the gume furm is subject to a powerful selective
furce, which favors dumesticity and prevents the accumulition of the genes for wild.
ness in captive populations. There is considerable evidence thut such a furce may exist,

Willlness is definitely an unfavorable churacteristic In captive birds. As previously
statedd, no one to my knowledge has successfully ruised pure enstern wild turkeys on o
production basis, ‘The nervous temperament and violent reactions of wild turkeys it
them pourly for existence In confinement, it is difficult W induce captive native turkeys
t breed and to produce fertile egas. Many bieds, both young and adults, kill them-
selves in violent efforts to escupe. The steain seemis to e even more susceptible 10
comman poultry discases than is the domestic turkey, Mosbhy and Hoandley (p. 125)
report thit of 30 mative chicks hatched ot the Vieginln game furm from egyes contiscated
from nests, unly two were raised to maturity, Similar efforts in Missouri have been
ecquanlly unproductive. [n all, vhe dificulties of handting confined poputations of sitvestris
ure so great as (o rember their propagation unproiitable, That, of course, is why lreal.
ers have turned (o the “indirect appsroach™ to wildness, by the use of the wild pen
Lireeding method,

it is not reatly surprising that the native turkey should be difiicult to raise, Many
of our wild galln. ~eous bicds, including nearly all the grouse and some quails, are
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cqually difficolt to propagate artiteially, ‘There Is no reason 10 expeet wild turkeys to
e any mwsre tractabile,

Hybrid steadns can be propagated, although they are more difficult to handle than
tlomestic turkeys, Since, under artiticial conditions, mortality is so much higher ameng
wild than among domestic turkeys, we should expect to find that the difficulties of
raisiig hybrid steaing increase when the hens are hackerosed to witd males, This s
exactly the situntion encountered on game furms, Since the Lust ‘Cradl unit s a private
concern, hatching und mortality figures are not available to me, but it is generally
ugreed that propagation difiicalties of all <orts moltiplicd when the witd pen mating
system was adopted, Geestell and Long actually measured the difference in mortatity
between strains of two degrees of wikdness on the Pennsylvanin game furm, "They state
(P 4732 “Up o the tme of release at the approsimate age of sixteen weeks, the losses
among the [wild imated | class ttalled approximately thirty-vight per cent as compared
taonly twelve per cent in the [game farm] type.” Noroal mortality on the game farm,
therefore, seems to be roughly proportional to the degree of wilidness of the stock.

In a hybrid game farm population, individugl bieds are probubily heterosygous for
mast of nearly all of the numerous genetie factors which control wildness, This heter-
uzyrosily is constantly maditained when bybeid fenvdes are backernssed to wild mates,
There would Le oo renson to expect uniformity among the birdys in the exact degree of
wildness: according to the laws of chance, some individuals shoulid be wilder thon others.
That this accurs is Indicated by the varlubility of the hybeids in the size of the brain
and endoerine glands, which 1 have presumed to be criteria of wildoess, Fxamdnstion
of figures 32 and 33 in particulae discloses geeater varlability among the hybrids than
among the dumestic birds in the weights of the beain amd the wlrensls, ‘The sample of
domustle turkeys, deawts from pedigreed stock, represents a puite steain, hence unbfor-
mity would be expected. ‘The scattering of the hybrids on these geaphs suggests a
decided lack of uniformity in the genetic factors which control brain and endocrine
tlevelopment and hence indicectly control wildness,

When high mortality ix suffered by a mixed group of confined birds, which vaey in
degree of wildness, is it not logleal that the greatest loss probably occurs ameony the
wilidest birds? 1§ the likelihood of such differential mortality Is granted, there follows a
corallary sequence of ideas that adequately explain the situstion actually found in
hybirld stocks, After a certuig number of backerosses 1o will males have been made, o
point must be renched where the forces of selection, which strongly favar domesticity,
balance the gains in relative wildness mutde by the backerosses, since the wildest birds
of each generation are largely fost, The degree of wildness in the stock as o whole uc.
tuntes therenflter around an intermediate point of dynamic cquilibrium. Backerossing
of hens feom Lost Trail farm to wild males mbglt continue indefinitely without muking
the strain any wilder, since the resuliant annual gains in wildness are not cumulative,
it would be hopossible, therefore, ever to approach complete wildoess in artiliciully
propagated turkeys, As previously noted, the actual degree of wiliness found to exist
in the Lost Trail steain is litle better than 50 pes cent, ne measured by the eough criteria
At my disposal, The logle of this roumbabout deduction is bovne out by the fact, which
I repeat ngain, that artificial production of a pure steain of silvestris never has been
accomplished by any gane breeder, and it is not reasonable to expect that strains of
equal wildness could be “derived” and subsequently produced in numbers through the
backerosaing procedure. 'The wild pen breeding method, o be fully effective, would have
to be accompanied by artificial selection in the pens for wildness, which in fiself would
soon lead to extermination of the captive stock,

NYRTRIY_VY W WP YY. Wy PV WY WY



194 THE CONDOR Val, Jo

Be it admitted, however, that il wild pen breediog were not fullowed, confined
hybieid strains would tend rapldly toward vietundly complete donaestieity, “The process
of backerossing to wild males definflely produces o wiider steain of hybrids than could
be abtalned by the usund inbreeding methods,

Such rapid altesation of the genetic constitution of & grovp of orgunisms by a se-
lective furce, as hus been postuluted hete, woull only be possible in o heterozypous
poputation, The clussic experlments of Johannsen showed that selectlon {s highly of-
fective (n genetically mised populations but fneperative in pure lines. foldoe, as
quuted by Dobzhansky (1937), demonsteated that selection can proceed most rapldly
at intermedinte stages in celative gene freguencies, Both of these conditions for the
optimum opezation of sefective forces are met In the game furm turkeys,

Selection in the witd.~—1u freediving populations. the selective forees are reversed,
All the evidence presented here his suggested that wildness Is strongly adaptive under
nstural conditions, aml we ean safely assume that as an inherlted condition It i favored
by the forces of selection. In the wild, differential mortality among individuals and dif.
ferentinl rates of productivity woulld tend to eliminate tralts of dumesticity. When,
therefore, a bybrid population becomes established, the avernge degree of wildness of
the individunl bird should increase over a peclnd of generations, Ultimately, the popu-
Iatlun should approach sifvestris in behavior and In productivity, The following case
is presented as indicect evidence that such progressive chinge actunlly weurs,

In the region north of Drury Refuge in Taney County, there are reported to hive
been released fn the late 1920' o large number of domestic and some hybrild trkey
hens, This activity was undertaken by local sportsmen in an effort to bolster the de-
clining witd turkey population, There are no teliable cecords of the invmedinte resuits:
but they must have been unsatisfactory, fur the project was soon abandoned, Conslder.
able hybridization with the resident native stock prabably occueredd, however, fur the
birds of that area now show more variability in their morphological charncters than
any local populativn knswn to me in the state, There are all shades of tail coverts and
rectrix tips from Pinkish Buff to the normal Cinnamon Brown, Sume birds display
traces of albinism. Some have “frosted” by plumage resembling the domestic Nar.
ragansetl strain, Yet the present population is high, and in bekavior the birds resemble
the native strain. They are wary and alert: the winter focks segrepate sexually: the
golibling scason s approximately that of sifvestris on Caney Mountain Refuge. 1 be-
lieve that tendencies of domestic behavior gradually have been eliminated from the
hybirid population by forces of selection fuvoring wildness, wherens some morphological
traits, which were introduced concomitantly, have persisted, since they are Independ.-
ently sexreguted from witdness and have no strong selectize value of their own.

If these hypotheses ure correct, we no funger can look upon the hybridized state in
turkeys as being a static condition. Under normal circumstances, stocks derived from
hybreid origin probably are heterozygous fur most of the genes which conteol wildness,
hence are highly subject to selective influences, The direction which the processes of 4
selection will take is governed by the external circumstances in which the hybrids exist
~—whether in pens or in the wild,

Such being the case, all estublished hybrid pupulations, as fur example those on
Blue Spring and Deer Run refuges, should over a period of time tend to become pro-
gressively wilder. The alteration will undoubtably pro: ced most rapidly on areas where
remnants of native stock exist, as on the north end of the Blue Spring aren: there,
natural backcrossing to siftestris can occur, As a management practice, the delibernte
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Inteoduction of Hve-trappeed, wild gobblees into hybeidized populations woubd be a
practical way of hastening the genvtic rehabilitntion of such populations,

The original demestlcation of 3, g gelfopare was probably a gradunl selective
process by which the genetle constitotion of the witd birsd was moditied o bring about
a physiclogical adaptation to symblotle existence with man; the veey faet of the do.
mestic turkey's subsequent tenure of the barnyurd has ended 10 sustadn these modificn-
tons, And conversely, the wild condition in native turkeys is constantly and very ef.
fectively maintuined by the infuence of an opposite set of selective factors i the
nuturnd ehvirobment,
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